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EXECUTIVE SUMMARY

The Department of Defense (DOD) has developed a program to identify
and evaluate past hazardous material disposal sites on DOD property, to
control the migration of hazardous contaminants, and to control hazards
to health or welfare that may result.from these past disposal opera-
tions. This program is called the Installation Restoration Program
(IRP). The IRP has four phases consisting of Phase I, Installation
Assessment/Records Search; Phase II, Confirmation/Quantification; Phase
III, Technology Base Development; and Phase IV, Operations/ Remedial
Actions. Engineering-Science (ES) was retained by the United States Air
Force to conduct the Phase I, Installation Assessment/Records Search for
the 15th Air Base Wing (ABW) satellite sites under Contract No. F08637
83 G0O00OS5 5001.

INSTALLATION DESCRIPTION
This study includes five 15th ABW Satellite Installations (located

in Hawaii) as described below.
Bellows AFS

Bellows Air Force Station (AFS) is located on the southeastern
shore of Oahu. This installation, consisting of 1571 acres, was
originally established in 1917. Bellows AFS was active with aircraft
during World War IX. Runways were closed for fixed-wing aircraft in
1958 but helicopters still use some of the runways. The installation in
recent history has served primarily as a recreation facility and a
communications center.

Kaena Point STS

Kaena Point (Pt.) Satellite Tracking Station (STS) is located on
the northwestern tip of Oahu. The site comprises 153 acres. Since the
original construction in 1958, this facility has served as a satellite

tracking station.
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Punamano AFS

Punamano AFS, located on the northern tip of Oahu, was established
in 1939 and served primarily as a radar station until the mid-1960's.
The approximate 15-acre site has also provided training for the Hawaii
Air National Guard (HANG) and currently (since the 1960's) is a radio
communications facility.

Hickam POL Storage Facilities and Pipeline

The POL storage facilities remotely located from Hickam Air Force
Base (AFB) are at the Waikakalaua and Kipapa sites (central Oahu). A
pipeline has connected the storage tanks at these two locations with
Hickam AFB since their original construction in 1943. The total land
area for the storage facilities is approximately 93 acres, and the
pipeline consists of about 59 acres of easement. These POL facilities
initially stored AVGAS and from 1963-1971 were gradually converted to
JP-4 storage.
Kokee AFS

Kokee AFS is located on the northwestern portion of Kauai. -The
installation consists of 11 acres and has been operated by the HANG as a

radar site since 1961,

ENVIRONMENTAL SETTING

The environmental setting data reviewed for this investigation
indicates several significant items relevant to the evaluation of past
hazardous waste disposal and fuel handling practices at the 15th ABW
Satellite Installations:

o] Precipitation distribution across the islands is highly vari-
able. The greatest amounts of rainfall are measured on the
windward side and in the uplands of the islands. The amount of
annual precipitation available for infiltration at a given site
ranges from 6 to 59 percent.

o The surface soils at all of the installations are described as
being moderately permeable.

o Shallow aquifers probably communicating with local surface
waters are present at or near land surface at the following

installations: Bellows AFS, POL pipeline (coastal area) and
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Kokee AFS. Shallow ground water may be present locally in
dike-impounded areas at Punamano AFS. All of these installa-
tions are situated in the recharge zones of their respective
shallow aquifers.,

o The Hickam POL storage facilities and the northern extent of
the fuel pipeline are located in the recharge area of the
primary deep aquifer supplying water resources to nearly all of
Oahu. Although the water level is present at great depth below
land surface (700 feet at Waikakalaua and 400 feet at Kipapa),
the unsaturated zone is considered@ to be quite permeable and,
therefore, vulnerable to surface related contamination. Con-~
tamination of this aquifer due to agricultural activity near
the POL facilities has been documented.

o The surface waters entering and exiting Bellows AFS and the PdL
facilities are considered to be of good quality.

o Two endangered birds inhabit the marshy lowlands of Bellows
AFS. Although no threatened or endangered species is known to
inhabit the other installations, they may transit any of the

areas at any time.

METHODOLOGY

During the course of this project, interviews were conducted with
installation personnel (past and present) familiar with past waste
disposal practices; file searches were performed for past hazardous
waste activities; interviews were held with local, state and federal
agencies; and field surveys were conducted at suspected past hazardous
waste activity sites. Fifteen sites (Figures 1 through 6, located at
the end of the Executive Summary) were initially identified as potenti-
ally containing hazardous contaminants resulting from past activities
and having the potential for contaminant migration. Activities at Puna-
mano AFS and Kokee AFS were not found to involve potential contamination
sites,

The sites of potential environmental contamination at the noted
15th ABW Satellite Installations have been assessed using a Hazard
Assessment Rating Methodology (HARM) which takes into account €factors

v,

such as site characteristics, waste characteristics, potential for

| (O
]

w

]

RN
l.}..

TR TP T I T T
T A e e

T VR S T 0 ST N I S S IS AP IO P WA AL AL N N PR



2 -. TR RN MERENENAE GG TN £ £ NN PRGN LSRN LR G T AT e e T T (T T N T (NN AT AT RTRT AN
3

“

N

04

\

J{

.

Ny

;b contaminant migration and waste management practices. The details of

’ ] .
;t the rating procedure are presented in Appendix G and the results of the

ﬁ: assessment are given in Table 1. The rating system is designed to

3- indicate the relative need for follow-on investigation.

~-

~

.-

FINDINGS AND CONCLUSIONS

!—f The following conclusions have been developed based on the results
:f; of the project team's field inspection, reviews of installation records

g and files, interviews with installation personnel, and evaluations using
. the HARM system.

‘:: The areas found to have sufficient potential to create environmen-

x: tal contamination are as follows:

..\

o Bellows AFS - Landfill

jf} o Waikakalaua POL j
;;: o Kipapa POL

o o POL Pipeline - Leak Nos. 1 - 10 T
- |
S The areas judged to have minimal potential to create environmental

}f contamination are as follows: |
s

o |
,) o] Bellows AFS - World War II Shop Area/Septic Tank System }
)

Ao o Kaena Pt. STS - Power Plant Site !
P !
e

Yy RECOMMENDAT IONS

Recommended guidelines for future land use restrictions at the

various potential contamination sites are presented ir Section 6. A

program for proceeding with Phase II of the IRP at the 15th ABW

Satellite Installations is also discussed in Section 6. The recommended

®,.""

actions include soil borings, monitoring wells, and a sampling and ‘

5

vl

analysis program to determine if contamination exists. This would be

>
_" .‘ :’.l' L

expanded to define the extent and type of contamination if the initial ?

NG
%)

step reveals site contamination. The expansion may include geophysical

o,

testing and/or additional soil borings and monitoring wells, as well as {

Lo 6N

additional analytical parameters. The Phase II recommendations are |

Y

summarized in Table 2.

‘.'~‘:u'.u .
LSS N

@

I
o

)
e et

T Ve Tt ?



e AN A

P
Y

Fyndt iy

o L

PP MRt
0

Fem

£ o

" -
el Nttt ]

I
0 -
D

'_\."l'.""'.}'r'.‘- )

Ch g
D

TABLE 1

SITES EVALUATED USING THE HAZARD ASSESSMENT RATING METHODOLOGY
AT 15TH ABW SATELLITE INSTALLATIONS

HARM(1)
Rank Site Operation Period Score
Bellows AFS
1 Landfill 1940's-1970's 60
2 World War II Shop Area/
Septic Tank System 1943-1946 46
Kaena Pt. STS
1 Power Plant Site - Tank Leak 1972 (Leak); 1965 -
and Rinsewater Present (Rinsewater) 54
Waikakalaua POL
1 Entire Site - Sludge and 1950-1975 (Sludge)
Fuel Disposal 1943-Present (Fuel) 73
Kipapa POL
1 Sludge Disposal 1950-1976 (Sludge)
and Pipe Leak Area 1975 (Leak) 75
POL Pipeline
1 Leak No. 7 1978 76
2 Leak No. 10 1957-58 75
3 Leak No. 5 1954 75
4 Leak No. 9 1957-58 75
5 Leak No. 1 1951 74
6 Leak No. 3 1954 74
7 Leak No. 8 1955 74
8 Leak No. 4 1954 73
9 Leak No., 2 1954 72
10 Leak No. 6 1954 72
(1) . .
This ranking was obtained wusing the Hazard Assessment Rating

Methodology (HARM) described in Appendix G.

are in Appendix H.
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o

INTRODUCTION
BACKGROUND AND AUTHORITY
The United States Air Force, due to its primary mission of defense

, of the United States, has long been engaged in a wide variety of opera-
ﬁ; tions dealing with toxic and hazardous materials. Federal, state, and
3} local governments have developed strict regulations to require that
{: disposers identify the locations and contents of past disposal sites and
[ ) take action to eliminate hazards in an environmentally responsible
':' manner. The primary Federal legislation governing disposal of hazardous
N

:f waste is the Resource Conservation and Recovery Act (RCRA) of 1976, as
= amended. Under Section 6003 of the Act, Federal agencies are directed
. to assist the Environmental Protection Agency (EPA) and under Section
- 3012, state agencies are required to inventory past disposal sites, and
&,

g Federal agencies are required to make the information available to the
'§ requesting agencies. To assure compliance with these hazardous waste
J regulations, the Department of Defense (DOD) developed the Installation
_ﬁj Restoration Program (IRP). The current DOD IRP policy is contained in
;{ Defense Environmental Quality Program Policy Memorandum (DEQPPM) 81-5,
": dated 11 December 1981 and implemented by Air Force message dated 21
v January 1982, DEQPPM 81-5 reissued and amplified all previous direc-
$ tives and memoranda on the Installation Restoration Program. DOD policy
'3 is to identify and fully evaluate suspected problems associated with
\h

N past hazardous contamination, and to control hazards to health and
welfare that resulted from these past operations. The IRP is the basis
N . . -

o for response actions on Air Force installations under the provisions of
4 N the Comprehensive Environmental Response, Compensation, and Liability i
SAS !
w Act (CERCLA) of 1980, clarified by Executive Order 12316. CERCLA is the

primary legislation governing remedial action at past hazardous waste

disposal sites.
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PURPOSE AND SCOPE

The Installation Restoration Program is a four-phased program
(Figure 1.1) designed to assure that identification, confirmation/
quantification and remedial actions are performed in a timely and

cost-effective manner. Each phase is briefly described below:

o Phase I - Installation Assessment/Records Search - Phase I is

to identify and prioritize those past disposal sites that may
pose a hazard to public health or the environment as a result
of contaminant migration to surface or ground waters, or have
an adverse effect by its persistence in the environment. 1In
this phase, it is determined whether a site requires further
action to confirm an environmental hazard or whether it may be
considered to present no hazard at this time. If a site
requires immediate remedial action, such as removal of abanj
doned drums, the action can proceed directly to Phase 1IV.
Phase I is a basic background document for the Phase II study.

o} Phase II - Confirmation/Quantification - Phase II is to define

and quantify, by preliminary and comprehensive environmental
and/or ecological survey, the presence or absence of contami-
nation, the extent of contamination, waste characterization
(when required by the regulatory agency), and to identify sites
or locations where remedial action is required in Phase IV.
Research requirements identified during this phase will be
included in the Phase III effort of the program.

o Phase III - Technology Base Development - Phase III is to

develop a sound data base upon which to prepare a comprehensive
remedial action plan. This phase includes implementation of
research requirements and technology for objective assessment
of adverse effects. A Phase III requirement can be identified
at any time during the program.

o Phase IV - Operations/Remedial Actions - Phase IV includes the

preparation and implementation of the remedial action plan.

Engineering-Science (ES) was retained by the United States Air

Force to conduct the Phase I Records Search at the 15th Air Base Wing
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i;: (15th ABW) Satellite Installations under Contract No. F08637 83 GO0005
{t 5001. This report contains a summary and an evaluation of the informa-
j: tion collected during Phase I of the IRP and recommended follow-on
;: actions. The land areas included as part of the study are as follows:
.:\
A
Bellows Air Force Station (Oahu) 1571 acres
Kaena Point Station (Oahu) 153 acres
Punamano Air Force Station (Oahu) 15 acres
Hickam POL Facilities - Waikakalaua
and Kipapa Storage Facilities and 152 acres
P the POL Pipeline (Oahu) ’
e Kokee Air Force Station (Kauai) 11 acres
S
\‘,:a
.
i;' The activities performed as a part of the Phase I study scope
Y included the following:
-
V.
-~ - Review of site records
‘-w
- - Interviews with personnel familiar with past generation and
\,‘ disposal activities
-:; - Survey of types and quantities of wastes generated
{?' -~ Determination of current and past hazardous waste treatment,
;:- storage, and disposal activities
'O - Description of the environmental setting at the installations
:} - Review of past disposal practices and methods
= - Reconnaissance of field conditions
-“.
t: - Collection of pertinent information from federal, state and
o local agencies
&: - BAssessment of the potential for contaminant migration
AY
s - Development of recommendations for follow=-on actions
e
i?i ES performed the on-site portion of the records search during
:E: May, 1984. The following team of professionals were involved:
e
e
: - R. L. Thoem, Environmental Engineer and Project Manager, MS
:uj Sanitary Engineering, 21 years of professional experience in
o
e environmental engineering.
o
Q:
"

A

e ".‘.".. -,- e .' e .r e f .' l.;."..- ‘.ﬂ'.'\ o ,-\ \ . A < " - I"E‘r n PCPET \‘: ";-;'})- Ry \;-:;*. o : - \J‘



- J. R. Absalon, Hydrogeologist, BS Geology, 10 years of profes-
sional experience in geology and ecology.

- R. M. Palazzolo, Environmental Engineer, MS Environmental Engi-
neering, 3 years of professional experience in environmental

engineering.

More detailed information on these three individuals is presented in

Appendix A.

METHODOLOGY

The methodology utilized in the 15th ABW Satellite Installations
Records Search began with a review of past and present industrial opera-
tions conducted at the installations. Information was obtained from
available records such as shop files and real property files, as well as
interviews with 44 past and present installation employees from various
operating areas. Those interviewed included current and past personnel
associated with civil engineering, bioenvironmental engineering, fuels
management, communications, entomology, supply, motor pool, maintenance,
real property, recreation, contractors, and interservice support. A
listing of interviewee positions with approximate years of service is
presented in Appendix B.

Concurrent with the installation interviews, the applicable feder-
al, state and local agencies were contacted for pertinent installation
related environmental data. The agencies contacted are listed below and

in Appendix B.

o U.S. Environmental Protection Agency, Region IX (Honolulu, HI
and San Francisco, CA)

o U.S. Department of Agriculture, Soil Conservation Service
(Honolulu, HI)

o U.S. Geological Survey, Water Resources Division (Honolulu, HI)

o0 Hawaii Department of Health, Permits Branch and Drinking Water
Section (Honolulu, HI)

o Honolulu Board of Water Supply, Hydrology-Geology Section and
Environmental Section (Honolulu, HI)
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The next step in the activity review was to identify all sources of
hazardous waste generation and to determine the past management prac-
tices regarding the use, storage, treatment, and disposal of hazardous
materials from the various sources on the installations. Included in
this part of the activities review was the identification of all known
past disposal sites and other possible sources of contamination such as
spill or leak areas.

Due to the relatively small size and widely spread location of the
installations, a general ground tour of the identified sites, instead of
a helicoptor overflight, was made by the ES Project Team to gather site-
specific information including: (1) general observations of existing
site conditions; (2) visual evidence of environmental stress; (3) pres-
ence of nearby drainage ditches or surface waters; and (4) visual
inspection of these water bodies for any obvious signs of contamination
or leachate migration.

A decision was then made, based on all of the above information,
whether a potential hazard exists to health, welfare or the environment
at any of the identified sites using the Flow Chart shown in Figure 1.2.
If no potential existed, the site was deleted from further considera-
tion. For those sites where a potential hazard was identified, a deter-
mination of the need for further IRP evaluation/action was made by
considering site-gpecific conditions. If no further IRP evaluation was
determined necessary, then the site was referred to the installation
environmental program for appropriate action. If a site warranted
further investigation, it was evaluated and rated using the Hazard
Assessment Rating Methodology (HARM). The HARM score indicates the
relative potential for adverse effects on health or the environment at

each site evaluated.
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FIGURE 1.2

PHASE 1 INSTALLATION RESTORATION PROGRAM
RECORDS SEARCH FLOW CHART
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Y No
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Yes
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Consolidate Specific Site Data
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Conclusions/Recommendations

L]
USAF Technical Review Regulatory Agency
¥ Report

Report Recommendations Review/Comments

“ ]
No Further Action (e Follow-on Actions* . »khase Il Investigation
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Remedial Action

*Beyond Scope of Phase |
Source: AFESC
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SECTION 2
INSTALLATION DESCRIPTION

LOCATION, SIZE AND BOUNDARIES
The 15th ABW Satellite Installations included in the Phase I Study

are all located in the State of Hawaii. Kokee Air Force Station (AFS)
is located on the Island of Kauai, Hawaii. Bellows AFS, Kaena Point
Satellite Tracking Station (STS), Punamano AFS, and the Hickam POL
Facilities (Waikakalaua, Kipapa and the POL pipeline) are all located on
Oahu Island, which is the combined City and County of Honolulu. Figure
2.1 shows the location of these installations in Hawaii.
Bellows AFS

Bellows AFS is located on the southeastern shore of Oahu, approx-
imately 10 miles east of Honolulu on Route 72 (Kalanianaole Highway).
The AFS has residential and commercial land abutting three sides with
the Pacific Ocean along the eastern boundary. Two streams, Waimanalo
and Incaole, pass through the installation and outlet at the eastern
boundary. The Bellows installation consists of 1571 acres of Air
Force-owned land. Figure 2.2 shows the existing installation.

Kaena Pt. STS

Kaena Pt. STS is located on the northwestern tip of Oahu, approxi-
mately 33 miles from Honolulu on Route 930 (Farrington Highway). It is
bounded on all sides by a state park and agricultural land (Figure 2.3).
The site is composed of 153 acres of land leased from the state.,

Punamano AFS

Located 28 miles north-northwest of Honolulu on the northern tip of

Oahu is Punamano AFS (on Route 83 - Kamehameha Highway). This installa-
tion of 15 acres is surrounded by agricultural land. The Punamano AFS
consists of some Air Force-owned land but is predominantly land leased
from a private owner. Figure 2.4 shows the installation except for

three small areas located nearby which contain radio antennae.
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FIGURE 2.4

PUNAMANO AFS
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Hickam POL Facilities

The Hickam POL Facilities include fuel storage tanks at the Waika-
kalaua and Kipapa sites and a pipeline system (dual parallel 1lines)
connecting these with Hickam AFB. The Waikakalaua POL facility is about
9 miles north-northwest of Hickam AFB and Kipapa is about 7 miles away
in the same direction. Both are located just off Route 99, Kamehameha
Highway. The total land area for these facilities is 152 acres. About
59 acres is easement, primarily for the pipeline, and the remaining 93
acres is owned by the Air Force.

Figures 2.5 and 2.6 show the site arrangements at Waikakalaua and
Kipapa, respectively. Figure 2.7 shows the location of the POL storage
facilities and pipeline with respect to Hickam AFB. Waikakalaua is
located very close to Wheeler AFB but is predominantly surrounded by
agricultural land. The Kipapa site is also primarily bordered by agri-
cultural land.

For purposes of this IRP Study, most of the remaining parts of this
report discuss the Hickam POL Facilities as three separate installa-
tions: Waikakalaua POL Storage, Kipapa POL Storage and POL Pipeline.
Kokee AFS

Kokee AFS is located on the northwestern portion of Kauai Island
approximately 125 miles northwest of Honolulu. The installation, shown
in Figure 2.8, is on an 11 acre site which is leased from the state and
a private owner. The AFS is located on Route 550 (Kokee Road) in Kokee

State Park and is surrounded by forest and recreational land.

HISTORY
Bellows AFS

This installation was originally established in 1917 as Waimanalo
Military Reservation. The activities at the installation in the 1920's
are not recorded in available information. 1In the 1930's Bellows was
used as a bombing and qunnery range by aircraft based at other nearby
installations. During World War II, Bellows served primarily as an
auxiliary airfield with less activity than nearby Wheeler and Hickam
Air Force Bases. Aircraft activity was significantly reduced in the

late 1940's and the runways were closed in 1958 for fixed-wing aircraft.
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FIGURE 2.5
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FIGURE 2.6

KIPAPA POL STORAGE
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FIGURE 2.7
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In 1960 the Army built a Nike anti-aircraft missile site at Bellows

which was operated until 1970.

Since 1958 Bellows has provided a training area for Marine amphib-
ious reconnaissance, helicopter training, vehicle training and other
field exercises. Bellows has had a major Air Force communications
transmitter facility since 1956, Bellows also has, since the mid
1940's, served as a major recreation facility for military and DOD
civilian personnel.

Kaena Pt. STS
The Kaena Pt. STS has served as a satellite tracking station since

it was originally established in 1958.

Punamano AFS
This installation was established in 1939 as The Kahuku Military

Reservation. During World War II it was used as a mobile radar site and
as an Army fire control station. After the war Punamano was used only
as a radar station. From 1955 to 1964 it was used for periodic training
purposes by the Hawaii Air National Guard (HANG). Since the mid 1960's
Punamano has served as a radio communications facility.

Hickam POL Facilities

The Hickam POL facilities were completed in 1943 and immediately
became an active storage and dispensing system in support of the World
War II efforts. The facilities have, since the original constructien,
been used to provide fuel for Hickam AFB, the Barbers Point Naval Air
Station and the pier facilities at Pearl Harbor. The Kipapa POL storage
facility had a barrel/drum filling operation which functioned from the
early 1940's until about 1950-52.

Kokee AFS

The site which is currently occupied by the Kokee AFS was used
during World War II as a radar station and then returned to the Terri-

tory of Hawaii in 1949. 1In 1961 the Kokee AFS began operations. It has

served since 1961 as a radar station.

ORGANIZATION AND MISSION

The primary organizations and mission of each of the 15th ABW

Satellite 1Installations are discussed in the following sections.
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Appendix C describes the major assigned/supported units and tenants at

each installation.

- Bellows AFS

fj Detachment 1, 15th ABW is the host unit at Bellows. The major
e

s assigned/supported units include the 1957th Communications Group, 1st
NG

Marine Brigade Detachment and the 291st Maintenance Co. of the Hawaii
Army National Guard (HARNG). There are three primary missions for
Bellows AFS: 1) provide defense communications facilities, 2) provide a
training area for the Marine Corps and 3) provide a recreational area
for DOD personnel.

Kaena Pt. STS

The host unit at Kaena Pt. is the 15th ABW but all operations at
the installation are under the direction of Detachment 6, Air Force
Satellite Control Facility (AFSCF). The primary mission of the facility
is to track, command and process data for DOD space vehicles. A tenant
assisting in this mission is WSMC/Federal Electronics Corporation (ITT).
The Army provides maintenance and other facility support at Kaena Pt.
and is a tenant at the installation.

Punamano AFS

The 15th ABW is the host unit at Punamano AFS but all operations
are under the direction of the 1891st Communications Squadron from
Wheeler AFB. The mission of the installation is to provide a communi-
cations link with the PACAF Command Control Radio Network. The Army
from Schofield Barracks provides maintenance and other facility support
functions.

Hickam POL Facilities
The 15th ABW, Liquid Fuels, is the host unit for the Hickam POL

Storage facilities and pipeline. The mission of these facilties is to
provide a dependable fuel supply for support of the Hickam AFB and other

military operations in the Pearl Harbor area.
Kokee AFS

The 15th ABW is the host unit at Kokee AFS but all operations are
directed by the Hawaii Air National Guard's 150th Aircraft Control and

[ "IN AT YRR

Warning Squadron. The squadron‘'s primary mission at the Kokee install-

ation is radar detection and identification.
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SECTION 3
ENVIRONMENTAL SETTING

The environmental setting of the 15th ABW Satellite Installations
is described in this section with the primary emphasis directed toward
the identification of features that may facilitate the migration of
hazardous waste contaminants from the installations. Environmentally
sensitive conditions pertinent to the study are highlighted at the end
of this section. This section includes site-specific discussions of the

natural properties of the installations.

METEOROLOGY

Rainfall is highly variable across the Hawaiian Archipelago,

ranging from less than ten inches annually at Puako on leeward Hawaii to
some 450 inches annually in the Kaﬁai uplands (from Takasaki, 1978 and
University of Hawaii, 1983). The dramatic variation in rainfall dis-
tribution is caused by orographic effects related to topography and 1
exposure. By contrast, Takasaki (1978) reports the open-ocean rainfall
near the islands averages 25 inches per year; overland rainfall averages
70 inches. 1Ideally, the westerly trade winds bring the largest quan-
tities of precipitation to the east-facing uplands and mountainous
regions, while the lowlands generally receive the least. Table 3,1
summarizes generalized climatic data for the study areas and presents
approximations of evapotranspiration, runoff and water available for
recharge, based on figures generated for the hydrographic areas in which
the individual sites are located., The information is presented in this
manner in order to provide climatic data for sites where no sitespecific
information has been collected. Figure 3.1 depicts rainfall distribu-
tion for the islands of Kauai and Oahu. Study area annual precipitation
varies from 30 inches at Kaena Point, Oahu, to some 45 inches at

Punamano AFS, Oahu. The intensity of a 24-hour, one-year storm on Oahu
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FIGURE 3.1
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may produce 16 inches of precipitation. This high figure suggests a

strong erosion potential.

GEOGRAPHY

The Hawaiian Archipelago is a group of shoals, reefs and islands
arranged in a linear fashion across more than 1,500 miles of the Pacific
Ocean, trending from northwest to southeast (Takasaki, 1978). All of
the islands are actually the exposed tops of shield volcanoes that
protrude above the ocean surface. Each of the islands consists of one
to five volcanic domes, usually formed by the accumulation of repeated
basaltic lava flows. Of the main islands, Kauai is considered to be the
oldest and Hawaii is the youngest. Although the islands are relatively
small, a variety of conspicuous landforms has developed on each. Figure
3.2 is a depiction of the prominent physiographic divisions of Kauai and
Oahu, modified from University of Hawaii (1983), The relief features of
each of the major physiographic divisions is a result of construction

(lava flow) and subsequent erosion.

TOPOGRAPHY
Bellows AFS

Bellows AFS is located on the Waimanalo Plain on the east shore of
Oahu, where sandy beaches are the predominant physical feature. The
station is located just below the promontories of the Koolau Cliff and
Valley. The station's generally level terrain averages 20 feet Mean Sea
Level (MSL) throughout most the base area. Relief becomes apparent
along the installation's north and west boundaries where the plain meets
the cliff and valley landforms. The installation's highest point, a
ridge in the Keolu Hills just north of Tinker Road has a maximum eleva-
tion of 420 feet MSL.
Kaena Pt. STS

Kaena Pt. STS occupies a triangular facet on westernmost Oahu which

includes small portions of three distinct physiographic divisions. The
seaward portion of the station includes a small part of the Kaena Dunes
area where sandy beaches with elevations averaging 20 feet, MSL are
common. The upland section of the station straddles the Mokuleia Deeply
Dissected Upland (north) and the Waianae Cliff and Valley (south).

3-4
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These divisions are marked by steep, seaward-facing escarpments, fre-
quently incised by gulches. A U.S. Geological Survey (USGS) monument
located on the inland margin of the station records a surface elevation
. of 768 feet, MSL. Relief across the installation property is on the
% order of 750 feet and may be seen as a steep rise from the coast to the
local crest of Kauokala Ridge.

b - Punamano AFS

‘}: Punamano AFS is situated on the northern slope of the Kawailoa
>ik Deeply Dissected Upland, just above the Kahuku Plain. The upland con-

sists primarily of steep mountain ridges and deeply incised valleys,
‘s frequently exhibiting sheer walls. Ephemeral streams are common.
f. Relief at the station is sharp, on the order of 360 feet. Oio Gulch is
present to the west of the site and Hoolapa Gulch is located just east.
Hickam POL Facilities

The Hickam POL facilities are located on the Schofield Saddle, or

central valley of Oahu. The saddle is a subdued divide between two
e volcanic areas where the lava flows have met or impinged. The region is
\ level to gently sloping and ephemeral streams have formed in well in-
:{: cised valleys. The Waikakalaua area is located on a generally level

area west of Waikele Stream where typical surface elevations are on the

AN

0 \_ DRV

order of 720 feet, MSL. Relief across the site is about 120 feet and is
most pronounced in the southern corner of the triangular-shaped facil-
e ity. The Kipapa area is located within the valley of Kipapa Stream
where typical elevations range from 315 feet MSL in the stream channel
to some 480 feet MSL at the top of the valley wall along the site's
western boundary. Relief is quite apparent along both valley walls and
averages some 150 feet.
Kokee AFS

The Kokee AFS is situated on Kahuamaa Flat of the Alakai High
Plateau, a locally featureless plain with gentle slopes and surface

elevations averaging 4200 feet, MSL, on the island of Kauai. Regional

relief has been formed south and west of the site by erosion and stream
valley development. Relief across the installation property attains a

maximum of forty feet, from west to east.




RSO St AASAMM AN A A R MARATA U S L R EAL S LA U LS LSt S L s NSNS
3
N
- f{i'. DRAINAGE
i; Drainage characteristics for each of the 15th ABW Satellite Instal-
.%f lations are quite variable, as topography, construction and installation
.:; features impact drainage.
:; Bellows AFS
= Most of Bellows AFS occupies lowlands and the windward slopes of
{: the Keolu Hills on the east side of Oahu. Precipitation falling on the
*3 slopes moves downhill via unchannelized flow where it is intercepted by
?2 diversion structures and is directed to one of the two streams tran-
~.. secting the station. The primary surface water of the study area,
‘ﬂﬂ Waimanalo Stream, extends across the approximate center of the install-
Ji; ation, from southwest to northeast where it terminates in Waimanalo Bay.
iﬁ Inocaole Stream extends across the southernmost extremity of the station
) and also terminates in Waimanalo Bay. Bellows AFS drainage is depicted
;:; on Figure 3.3.
:2: Kaena Pt. STS
?: Drainage from Kaena Pt. STS closely mirrors surface topography,
; flowing downslope to the north, west and south to the Pacific Ocean. No
{:. surface waters cross installation property. Figure 3.4 depicts install- i
35 ation surface drainage features.
ﬁ; Punamano AFS i
;j Punamano AFS occupies a highland position overlooking the Kahuku i
}:5 Plain., Site drainage occurs in a generally northward direction, closely |
ﬂ% following local surface topography. Runoff flowing downhill would
'¢: likely be intercepted by the east-west trending stream which parallels
!! the local toe of slope. Flow continues east, passing through the
}-:j Natural Wildlife Refuge near the Town of Kahuku where it enters the
gi: Pacific Ocean. There are no surface waters on the station's property.
:ii Figure 3.5 depicts Punamano AFS drainage features.
‘L POL Storage Facilities
Cﬁ Drainage from the Waikakalaua site moves by overland flow from the
xj north side of the installation, toward the east to the slopes above
2; Waikele Stream or to the south to an unnamed tributary of Waikele.

There are no surface waters crossing installation property.
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Drainage from the Kipapa site remains within the Kipapa Stream
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valley and is directed to the stream. All drainage exits the site via
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Kipapa Stream, which roughly bisects the installation. Figures 3.6 and
3.7 depict the surface drainage features of the Waikakalaua and Kipapa

storage areas, respectively.

SN .
T~ POL Pipeline

“~

i: The dual fuel pipeline serving the Waikakalaua and Kipapa sites is

approximately 16 miles in length and crosses the channels of Waikaka-
laua, Kipapa, Waikele and Waiwa Streams, as well as at least four other
unnamed minor watercourses. All of these streams drain to the lochs of
Pearl Harbor. Northwest of Pearl City, the streams are essentially
ephemeral, that is, they normally flow only when sufficient runoff is
available to sustain them. South of the Pearl City area, the streams
. tend to be perennial, exhibiting constant flow. In the Pearl Harbor
; area, the pipeline crosses the Middle Loch and the Main Harbor Entrance.
o

All of the surface waters crossed by the pipeline are located in Hydro-

;{ graphic Area IV (Pearl Harbor). Figure 3.8 depicts local drainage
_<f conditions along the length of the pipeline.
;{ Kokee AFS

Kokee AFS occupies a slight rise in a generally level area.
Because of this position, most surface drainage is directed to the east
'ib toward Kahuamaa Flat where it may eventually reach Kalalau Stream and be
:: discharged to the Pacific Ocean. There are no surface waters present
within the boundaries of Kokee AFS. Figure 3.9 depicts installation

- surface drainage features.

- SoILS
ji Soils information is obtained in order to provide generalized
fj descriptions of the basic soil types that may be present at a given site
and to furnish the data essential for the completion of the HARM
ratings. Data for this subsection was obtained from USDA, SCS (1972a
and 1972b).

:ﬁ Bellows AFS

0

:: Bellows AFS soils are highly variable, including loams, clays and
>

N sands. Soils present on the east-facing slopes of the Keolu Hills are

typically fine-grained and produce rapid runoff. Level and 1lowland
o) soils are sandy, more permeable and may posses shallow water tables.

. ) Table 3,2 lists the seventeen soil types present at Bellows AFS and

3-1
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summarizes their major characteristic relative to this investigation.
Figure 3.10 depicts the approximate distribution of the installation
soils.

Kaena Pt. STS

Three soil types have been mapped at Kaena Pt. STS, all of which
are related to the parent bedrock. Bedrock (SCS map symbol: rRK) is
present on the highest elevations and may be overlain locally by thin
occurences of sandy soils, usually no more than one or two feet thick.
The slopes around the installation are covered by Stony Steep Land (SCS
map symbol: rSY) where grades range from 40 to 70 percent. This unit is
composed of gravel, cobbles, boulders, etc. and rock outcrops are
common. The steepness of the slopes tends to promote rapid runoff. The
last unit to be identified in the Kaena Point area is Stony Colluvium
(SCS map symbol: rRO). This unit is primarily the talus that accumu-
lates at the base of cliffs as a result of unchannelized flow or simple
downslope movement under the influence of gravity. The unit is composed
of coarse particles, most notably gravel, cobbles and boulders. aAll
three soil units possess very high permeabilities locally.

Punamano AFS

The Kemoo Silty Clay (SCS mapping unit: KpD) with 12 to 20 percent
slopes is the primary soil type present at Punamano AFS. This is a
residual soil developed from the weathering of the underlying igneous
bedrock. Its topographic expression is a gently sloping to steep sur-
face. Typically, the upper soil is a 12-inch thick section of silty
clay overlying a 55-inch thick blocky clay or silty clay. The substra-
tum is a weathered rock. Unit permeability is described as moderate to
moderately rapid and the runoff potential is "medium". The erosion
hazard is moderate and is related more to surface slope than soil struc-
ture. The Kemoo Series is more susceptible to erosion hazard with
increasing slopes.

POL Storage Facilities

The principal soil type underlying the Waikakalaua site is the
Wahiawa silty clay (SCS map symbol: WaA). The material is common to
generally level terrain and its profile averages sixty inches in thick-
ness., 1Its permeability ranges from 2.0 to 6.3 inches per hour (moder-
ately rapid) and runoff is described as slow.
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FIGURE 3.10

BELLOWS AFS

SOIL ASSOCIATIONS

NOTE: SEE TABLE 3.2 AND APPENDIX FOR
DESCRIPTIONS OF SOIL ASSOCIATIONS

SOURCE: USDA, 8CS8, 1972
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Two soil types have been mapped at the Kipapa site: Helemano silty
élay (SCS map symbol: HLMG) is present on the slopes and escarpments
facing the valley and Haleiwa silty clay (SCS map symbol: HeA) occupies
the level lowlands as a narrow band straddling Kipaps Stream. The
Helemano soils are present on the very steep grades where slopes range
from 30 to 90 percent. The soil profile is relatively thin, varying
from 25 to 60 inches in thickness and is underlain by bedrock. Permea-
bility is described as moderate and runoff is very rapid. The unit is
subject to erosion. The Haleiwa soils have a slight surface slope on
the order of 0 to 2 percent. Their - typical profile is sixty inches
thick. Haleiwa soils are poorly drained and usually possess shallow
water tables. They may flood on occasion due to their proximity to
Kipapa Stream and the narrow channel they occupy.

POL Pipeline

The pipeline serving the Waikakalaua and Kipapa sites is approxi-
mately 16 miles long and traverses two major soil associations. The
upland area where the northern one-half of the line is located is
dominated by the Helemano-Wahiawa Association. This group of soils is a
well-drained fine-~-textured residuum common in level to moderately
sloping uplands. They occur as a broad band dissected by frequent steep
gulches and stream valleys. The soils are most often described as silty
clays with a weathered rocky substratum. This permeability is moder-
ately rapid and runoff potential is characterized as slow to very rapid,
depending on the local topography.

The southern extent of the fuel pipeline crosses the Lualualei-Fill
Land-Ewa Association. This group of soils consists of well-drained fine
and moderately fine-textured soils on alluvial fans and in drainage ways
of the southern Oahu Coastal Plain. Their topographic expression is
usually a nearly level to moderately sloping surface occasionally inter-
rupted by stream channels. The materials present include silt, clay and
sand; the clays may be plastic and crack upon dessication. They are
underlain by coral, gravel, sand or clay at depths below forty inches.
Their permeability ranges from very slow to moderately rapid and the
runoff potential varies from slow to medium. The erosion potential is
high where clays predominate. The distribution of the major soil asso-

ciations relative to the pipe alignment is shown on Figure 3.11.
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Kokee AFS

The principal soil type underlying the Kokee AFS is the Kokee silty
clay loam (SCS map symbol: KSKE). These soils are residual, having |
developed from the weathered basic igneous bedrock. The unit typically J
occupies level to undulating uplands where slopes range from 0 to 35 |
percent. The USDA texture is described as silty clay loam or a silty
clay overlying saprolite (weathered rock). The typical profile is 42
inches thick. Permeability ranges from 2.0 to 6.3 inches per hour and

the runoff potential is described as medium.

GEOLOGY

Information describing the geology of Oahu and Kauai Islands has
been obtained from Logan and Lum (1966); MacDonald, et al. (1960);
Stearns (1946/1967 and 1974), and University of Hawaii Department of
Geography (1983). Additional information has been obtained from inter-
views with U.S. Geological Survey scientists.,
Oahu

The geology of Oahu includes Recent and Pleistocane unconsolidated,
consolidated materials and members of the Honolulu and Kolekole vol-
canics, These are separated from the older Koolau, Kailua and Waianae
volcanic series by erosional unconformities. Table 3.3 lists the prin-
cipal geologic units of the island of Oahu and Figure 3,12 depicts the
distribution of these significant rocks.

Bellows AFS

Two major geologic units are reported to be present in the Bellows
AFS study area are shown in Figure 3.13. 1In the lowlands adjacent to
Waimanolo Bay, generally unconsolidated materials including beach sand,
younger dune sand and older dune sand of Quaternary age predominate.
Young alluvium is present, especially near the channel of Waimanalo
Stream. The moderate slopes just above the airfield area are overlain
by younger alluvium which has washed downgrade. The upland areas of the
station are underlain by lavas of the Koolau Volcanic Series.

Kaena Pt. STS

The geology of the Kaena Pt. STS is dominated by basalts of the

Wwaianae Volcanic Series, This unit consists of over 6000 feet of aa (aa

is massive, dense rock) andesite flows in the upper section and
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\ STRATIGRAPHIC ROCK UNITS ON THE ISLAND OF OAHU i
I f
g |
N Rock Assemblage !
o Age 1
Sedimentary Rocks Volcanic Rocks
“ Coral fills, younger alluvium Younger members of the Honolulu i
- Recent and unconsolidated beach and volcanic series ‘
- dune sand
A
:2 Older alluvium, lithified dunes, Older members of the Honolulu
- Pleistocene and emerged marine limestones volcanic series and the Kolekole
o chiefly coralliferous volcanics
AP
: Great Erosional Unconformity
-
- Koolau and Kailua volcanic series
- Erosional unconformity
N Pliocene Waianae Upper member
- volcanic Middle member
) series Lower member
o Source: Stearns, 1967
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thin-bedded pahoehoce in the older members. Locally, the rock has

weathered to form sandy, dravelly soils generally no more than a few

feet in thickness.

Punamano AFS

Lava flows of the Koolau Volcanic Series dominate the geology of
the Punamano AFS area. The Koolau Series is reported to have an exposed
thickness of approximately 3000 feet and consists primarily of thin-
bedded pahoehoe and aa with small amounts of ash. Deposition is
believed to have been through narrow fissures, without large-scale flows
characteristic of lava fountains.

POL Storage Facilities

The Hickam POL Facilities are underlain by basalts of the Koolau
Volcanic Series. The Koolau is a relatively flat-lying sequence of aa,
clinker and pahoehoe (clinker is a brecciated material occurring above
and below the aa and pahoehoe is a smooth vesicular lava). Definable
layers are usually ten feet thick or less. The material seldom extends
more than a few hundred feet laterally. The vertical section frequently
weathers to depths exceeding one hundred feet with resistant boulders
occasionally present. A silty clay saprolite is typically the product
of weathering activity.

POL Pipeline

The northern extent of the pipeline is dominated by the Koolau
Volcanic Series, described above. The southern extent of the pipeline,
in the Pearl Harbor area, is underlain by sedimentary materials which
include dune sand, alluvium, coral and limestone, collectively known as
"caprock." The caprock reaches a maximum thickness of about 1000 feet
(Takasaki, 1977) at the coast and overlies the Koolau materials.

Kauai

The geology of the island of Kauwai is also dominated by igneous
rocks derived form volcanic activity. The principal geologic units of
Kavai are summarized on Table 3.4. Their distribution is shown on
Figure 3.14.

Kokee AFS

Kokee AFS is underlain by rocks of the Napali Formation. The ty»-
ical Napali column is that of a 2700+ foot-thick sequence of repeated
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thin flows of basalt that have accumulated on the flanks of the kauai

éhield volcano.

GROUND-WATER RESOURCES

Information describing the ground-water resources of the study
areas has been obtained from the Board of Water Supply (1980 and 1982);
Burt (1979); Division of Water and Land Development (1964); Hawaii Water
Authority (1959); Mink (1980); Nakahara (1978); Rosenau, et al. (1971);
State Water Commission (1979); Takasaki (1974, 1977 and 1978) and
Takasaki and Mink (1982). Additional data was collected by interviewing
USGS scientists and from searches of USGS files.

Oahu

The principal source of ground water in Hawaii is precipitation
falling on the slopes and uplands of the island. The meteoric water
infiltrates downward into the thousands of thinly bedded (ten feet thick
or less) gently sloping basaltic lava flows that comprise most of the
island. Numerous voids exist in these flows including those created by
openings between flow sections, clinker, shrinkage joints, fractures,
lava tubes and gas vesicles, making the volcanic rocks very permeable.
In some areas, linear vertical intrusions called dikes are present.
These dikes are typically dense, thin and usually of very low perme-
ability which restricts the local flow of ground water. Dike complexes
are those zones where individual dikes make up 10 percent or more of the
total rock volume present. These complexes are important to the study
of island ground water as they create "high level" water bodies behind
the natural dams created by the dikes. An idealized cross section of
ground-water conditions in Oahu is presented as Figure 3.15. Dike
impounded ground water is present in large discreet bodies on both the
east and west coasts of Oahu. In the approximate center of the island,
a "high level" water body exists dQue to flow restrictions created by
geologic structural discontinuities. The high level water body re-
charges the adjacent lower water bodies. At least six, distinct large
scale basal water bodies have been identified in Oahu. The basal water
bodies are actually lenses of fresh water floating on denser salt water.
Because the coastal margins of Oahu are overlain by substantial accumu-

lations of alluvial and marine sediments (caprock), discharge of the
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basal water bodies to the sea is somewhat restricted, creating artesian
{confined) conditions in these areas. The high level and dike-impounded
water bodies contain water under generally wunconfined conditions.
Figure 3.16 is a hydrogeologic map of Oahu., Figure 3,17 depicts gener-
alized water elevation information for much of the study area.

Bellows AFS

Bellows AFS is underlain by two major hydrogeologic zones, which
are shown in Figure 3,18, The level 1lowlands are underlain by the
Waimanalo Coastal Zone. This area is marked by wide coastal flats of
alluvium and marine sediments overlying eroded volcanic materials.
Along the beach areas, the alluvium is overlain by dune sand and modern
beach deposits. The ground water is basal in this material (Takasaki
and Mink, 1982), Some deep artesian water may be contained in sediments
of the upper reaches. Most of the available shallow ground water is
contained in the coralline layers. Takasaki (1977) reports that the
deeper-occurring artesian water moves upward under the influence of
confining pressures into the overlying permeable zones and finally to
sea. Water contained in the shallow, near surface zones moves seaward
without restriction. Figure 3.19 is a generalized hydrogeologic cross-
section drawn through the Waimanalo area which illustrates the units
present in the Bellows study area and their stratigraphic relationships.
The slopes and upland areas of the station are underlain by the
Waimanalo Inland hydrogeologic =zone. This area consists of deeply
eroded Koolau volcanic slopes overlain frequently by alluvium. Takasaki
(1977) reports that the volcanics are probably intruded throughout. The
principal occurrence of ground water in this area is dike-impounded
water. Locally, shallow ground water may be contained in the alluvium
(especially near streams) or in weathered lava zones as perched water.
Most of the dike-impounded water moves toward the alluvium or into local
stream channels, Figure 3.20 is the log of a fire protection well
located at Bellows AFS. Water is derived from the sandy coral zones at
a depth of 32 to 61 feet below ground surface.

The water wells located on and around the station are maintained
for fire protection use only and are not known to be utilized as a

source of water supplies. A community water system furnishes local area

supplies. Water contained in the shallow sediments near the station are
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FIGURE 3.18

BELLOWS AFS

HYDROGEOLOGIC ZONES
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reported to be somewhat brackish and are therefore undesirable. South

of the installation, the community sewage treatment plant injects
treated water into deep zones beneath the study area. The locations of
the five fire protection wells located on the installation are shown on
Figure 3.21,

Kaena Pt. STS

The Kaena Pt. STS straddles two hydrogeologic zones, the Mokuleia

Inland Zone on the north side of the installation and the Waianae Range
Leeward Slopes Zone on the south. The dividing line between the two
roughly corresponds to the Waianae Range crest which extends along the
west side of Oahu, nearly bisecting the landmass on which the install-
ation is located. For the purposes of this discussion, however, there
is little difference between the two hydrogeologic zones. Both consist
essentially of deeply dissected Waianae slopes, in some places capped by
massive members and to the north, thin-bedded highly dike-intruded lava
flows. Ground water is dike-impounded in the upper reaches of the area
or occurs as basal water dike-free lavas near the coastline. Small
perched water bodies may be present locally. The direction of ground-
water movement is generally seaward. No water resources are known to be
developed in the immediate installation area. Most local water re-
sources of the region ﬁave been obtained from basal waters in the Dil-
lingham AFS area, or several miles south of the site at Ohiki-lolo.
Formerly, the installation received its water supply through a pipeline
from Dillingham AFS. Then a well was installed in a draw some 1000 feet
east of the site, where the surface elevation is 1146.2 feet, MSL. The
location of this well is shown in Figure 3.22. Figure 3.23 is the log
of this well, The well log indicates that basal water exists in this
area under generally unconfined conditions in the thinly bedded basalt
flows that alternate with layers of clinker and scoria. The basal water
elevation is indicated to be 13.7 feet, MSL, some 1132.5 feet below the
local land surface. For several months the well has not been opera-
tional. Water supplies for the installation were trucked to the site
from outside sources for a while and they are now provided through an

old pipeline from Dillingham AFB. The well is expected to be opera-

tional again in the near future.
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o ~ FIGURE 3.23

N KAENA POINT STS

- | SUPPLY WELL LOG

0.0 — GROUND SURFACE ~ ELEVATION 1146.2 FEET, MSL

WEATHERED LAVA - BASALT,
MEDIUM HARD

BASAL WATER TABLE ELEVATION 13.7 FEET, MSL

THIN, LAVA -~ BASALT FLOWS,
ALTERNATING WITH LAYERS OF
CLINKERS, SCORIA, AND OTHER
EXTRUSIVE IGNEOUS ROCKS

MSL.

1132.6 —

DEPTH IN FEET BELOW GROUND SURFACE

BOTTOM OF 12.75° CASING ELEVATION 29.8 FEET, BELOW MSL

1176.0 —
1178.0 — BOTTOM OF HOLE ~16° DIAM. ELEVATION 31.8 FEET, BELOW MSL
NOTES:
(1) 2.0’ OF OPEN HOLE, 16° DIAM. (2) NOTE ON INSTALLATION DRAWING INDICATES WELL MAY
BELOW BOTTOM OF 12° HAVE BEEN DEEPENED TO 62.5 FEET BELOW MSL

SINCE ORIGINAL CONSTRUCTION

SOMRCE: WETALLATION DOCUMENTS
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Punamano AFS -

Punamano AFS is located within the Kahuku-Hauula (inland) hydro-
geologic area (Takasaki, 1977). This station is situated on the moder-
ately eroded, inclined Koolau lava slopes. Dike-impounded water occurs
along crests and is basal in the dike-free areas. Water in this area
could be an important source of future domestic and irrigation supplies.
Ground water moves from the higher, dikes zone to the lower basal zone
under water table conditions. Water of this general area is reported to
be of good quality; the only perceived threat to local water quality is
thought to be from individual septic, systems. Moderate supplies of
ground water are also available from the coastal deposits, located in
the lowlands north of the station. The station's water supplies are
obtained from a well located north of the site on the James Campbell
Estate. The log of this well is presented as Figure 3.24. Supply wells
immediately down-gradient of the station are noted on Figure 3.25.
Wells constructed into the coastal deposits are usually on the order of
175 to 275 feet deep, and are screened at various depths into permeable
strata. The depth to ground water immediately beneath the station may
be on the order of 100 feet, based on the information presented in
Figure 3.16., The elevation of ground water in the station's well
located some 2400 feet north of the site is 12 feet, MSL, where the
ground surface elevation is reported to be about 60 feet, MSL.

POL Storage Facilities

Both the Waikakalaua and Kipapa sites are located within the Inland
Pearl Harbor Hydrogeologic Zone. The water-bearing unit of greatest
importance here is the Pearl Harbor Aquifer, which is composed of thick
sections of dike-free Koolau lavas. The ground water is identified as
basal, that is it occurs as a massive unconfined lens floating on salt
water. It is the most intensely developed source of water supplies on
Oahu. Locally, ephemeral shallow aquifers may exist in the alluvium of
active stream channels or in residual zones of the volcanic rock, such
as that identified by Mink (1980), at Kunia. The perched aquifer at
Kunia was reported to be a poorly permeable saprolitic material,
existing from about 30 feet below ground surface, to a depth of 100 or
more feet where unaltered rock may exist. Its total distribution is

unknown, but similar aquifers could exist beneath or near the POL sites.
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PUNAMANO AFS

STUDY AREA WELL LOCATIONS

WELL NO. 3-4159-01
AND NO. 3-4159-02
WELL NO. 3-4100-01 , (0.4 MILE)

(0.75 MILE) L
\ BQL&NDARY f

BANDONED r WELL NO. 3-4168-12

A
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1 ﬂ
0 150

SCALE L] FEET

SOURCE: USGS FII.E DATA
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Ground water contained in the Pearl Harbor Aquifer occurs at great depth
below the study area. It is estimated to be present at an elevation of
22 feet, MSL, or some 700 feet beneath land surface at Waikakalaua and
approximately 400 feet below land surface at Kipapa. Figure 3.26 is the
log of a well (no longer in use) drilled approximately 1800 feet east of
the Waikakalaua site., This log depicts the presence of nearly 200 feet
of poorly permeable clays in the upper section of the geologic column
and waterbearing materials at depths of at least 318 feet below land
surface. Figure 3.27 is the log of a well drilled 2000 feet south of
the Kipapa facility in the valley of Kipapa Stream. This log indicates
that more permeable materials are present in the stream valley lowlands
than in the uplands where the Waikakalaua facility is situated. Wells
located near the POL storage facilities are noted on Figures 3.28 and
3.29.
POL Pipeline

The northern extent of the pipeline is constructed across the land

area cf the Pearl Harbor Aquifer, which has been described above. The
southern extent of the pipeline is located in the Pearl Harbor Coastal
Hydrogeologic Zone. Figure 3.30 illustrates the hydrogeblogic zones
traversed by the pipeline. The Pearl Harbor Zone is a broad coastal
plain of alluvial and marine sediments that reach a maximum thickness of
some 1000 feet along the coast. These sediments are known collectively
as the caprock, which overlies the Koolau basalts at greath depth.
Ground water occurs in the permeable sand and coral zones at shallow
depths under either water table or semi-confined conditions. The move-
ment of water in these zones is usually directed toward local stream
channels or to the harbor area. Water contained in the coral zones is
extensively developed for irrigation purposes in the Ewa Plain. The
principal source of potable water supplies in this area is the Pearl
Harbor Aquifer, which contains water under artesian conditions due to
its local confinement by the caprock. Water from the Pearl Harbor
Aquifer tends to move upward under the influence of confining pressures
to the surficial materials; locally, this has created springs and seeps.
The artesian water surface rises to an average elevation of 15 feet, MSL
in the Pearl Harbor area, where typical land surface elevations average

20 feet, MSL. The caprock materials may contain ground water at or near
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FIGURE 3.27
J.'
I NEAR KIPAPA POL STORAGE
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>
£ SUPPLY WELL LOG
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(USGS NO. 3-2600-02)
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SOURCE: USGS FILE DATA
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land suface in the immediate harbor area. Numerous water supply wells
are located in the vicinity of the pipeline, most of which are high-
capacity wells screened into the Pearl Harbor Aquifer. The locations of
the principal municipal and other wells near the pipeline are shown on
Figure 3.31. Only the high capacity wells are shown on Figure 3.31 and
numerous other ones exist in the vicinity. Appendix D contains a
listing of the wells graphically shown on Figure 3,31. |
Kauai

Ground water occurs on the island of Kauai much as it does on Oahu,
as perched, dike-impounded or basal water under either artesian or un-
confined conditions. Shallow water table aquifers may be present lo- ‘
cally, but these are usually restricted to coastal zone sediments those
areas where substantial thicknesses of alluvium have accumulated as a
result of stream channel development. Perched water aquifers are more
common on Kauai than on Oahu, especially in the upland areas.

Kokee AFS

Kokee Air Force Station is located within the Napali Coast Hydro-
geologic Zone. The permeable Napali Formation lava flows predominate in
this area, cut by numerous dikes, locally. The upland areas are deeply
dissected by many short stream valleys. High-level ground water is
impounded by numerous dikes along the Napali Coast and provide flow to
the many small springs common to the steep valley walls of the area
(MacDonald, et al., 1960). Perched water may exist locally where down-
ward flow is restricted by less permeable strata. Basal ground water
exists in relatively limited areas near the coast due to the presence of
the numerous dikes which cut across the Napali Formation. Sediment
accumulations along the coastal margins, equivalent to Oahu's caprock
restrict seaward flow somewhat. In the installation study area,

ground-water flow is believed to consist principally of perched zone

overflow to high-level zones (those impounded by dikes) to basal water
bodies and finally to sea. The actual flow of ground water relative to
the site is undocumented, but is believed to be generally down slope,
following the local topography. The water levels within the Napali -
Formation beneath the installation are uncertain,
The installation derives its water supplies from a cistern which is

designed to allow inflow into its large storage chamber from shallow

¢
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water-bearing materials adja~ent to Awaawapuhi Stream. The cistern is
feported to be 21.7 feet deep and is equipped with a 1.25 inch diameter
discharge line and a three horsepower pump. The cistern is located near
the station's access road where it crosses the stream and is identified
in USGS files as well number 2-0839-01, In January, 1973, the water
level in the discharge line was measured at 8.6 feet below the local
land surface elevation, estimated to be 3960 feet, MSL. Because of the
very permeable nature of stream alluvium and the Napali lavas typical of
the area, this cistern-based water supply is easily susceptible to
surface-related contamination impacts: Fic ‘re 3.32 illustrates the
Kokee AFS study area and the location of the installation's water

supply.

GROUND-WATER QUALITY

Information describing the quality of project area ground water has
been obtained from Mink (1981); Garties (1984); and interview with a
state official responsible for monitoring drinking watervquality; an
interview with a USGS chemist monitoring drinking water quality and from
reviews of USGS file data.

The ground-water resources of both Kauai and Oahu have been des-
cribed as generally good in quality with a few local exceptions. The
most pronounced quality problem seems to be that of chloride levels in
some coastal aquifers, which is associated with seawater intrusion or
the connection between local ground waters and saline water bodies.
This problem is most often managed by careful selection of aquifers from
which to obtain water and the avoidance of over-drafting. In recent
years, dground-water quality degredation has been observed in inland
areas south of Wheeler Air Force Base by the chemicals dibromochloro-
propane (DBCP), ethylene dibromide (EDB) and 1,2,3-trichloropropane
(Arizumi, 1984). Contaminant concentrations have been reported in both
private and municipal wells in the parts-per-trillion range, except for
the 1,2,3-trichloropropane which is present at levels of 1.5 to 2.2 ppb.
The presence of these chemicals has been associated with the intensive
agricultural use of the land north of Pearl Harbor, DBCP and EDB con-
tamination has been reported at Kunia in both local soils and water by
Mink (1981). The contamination of all five high capacity m=inicipal
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wells at Mililani by DBCP and EDB has been monitored for several years.
One well was shut down in 1982 and two more wells were closed in 1983.
At present, various treatment schemes are being evaluated to improve
well water quality so that the wells may be restored to use with con-
fidence (Garties, 1984).
Bellows AFS

Bellows AFS obtains its water supplies from 1local municipal
sources., The quality of these purchased supplies is generally good.
The five wells located at Bellows AFS are maintained for fire protection
use only and contain water with varying amounts of chloride that pre-
clude their use for potable supplies.
Kaena Pt, STS

Kaena Pt. STS currently obtains good water supplies from outside
sources, The existing well was temporarily shutdown due to excessive
drawdown and resulting poor quality water.

Punamano AFS

Punamano AFS obtains its water resources from a well located on the
James Campbell Estate, north of the station on the coastal lowlands.
Installation documents indicate that the quality of water obtained from
this well is generally good.

Hickam POL Facilities

The Waikakalaua POL site obtains good quality water for drinking
and fire protection from Wheeler AFB. The Kipapa POL site receives
water for fire protection and sanitation from nearby agricultural wells;

drinking water is hauled to the installation.

Kokee AFS

Kokee AFS obtains its water supplies form a cistern located just
south of the installation. The quality of water collected from this
source is reported to be acceptable. However, because of the unique
susceptibility of this device to surface-related contamination, £frequent
testing should be performed to confirm the quality of water obtained
from this system.

SURFACE WATER

The surface waters of the State of Hawaii have been classified in

accordance with their present or potential utilization in order to

maintain the highest quality standards possible. The classification
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_:: system makes distinctions between inland and marine waters and further

(. subdivides these broad categories. The detailed explanation of the

%) classification system is presented in Title 11, Chapter 54, Water

% Quality Standards (State of Hawaii, 1981). The classification of water

N uses for surface waters extending through or proximate to the 15th ABW

L Satellite Facilities are listed in Table 3.S5.

: Surface water quality monitoring is performed by the Air Force on a

E' rountine basis in surface waters extending through Bellows AFS and

': waters proximate to the Hickam POL Facilities in order to comply with
USAF regulations and State of Hawaii laws, Title 11, Chapter 55, Water

,'j: Pollution Control (State of Hawaii, 1982a). A review of water quality

:..:' monitoring data for both installations indica_tes that the quality of

' local surface waters is generally good. Published historical informa-
tion also indicates that the quality of water adjacent to these facili-

:T: ties has been generally acceptable (Engineering-Science, et al., 1972).

b The locations of surface water sampling points at Bellows AFS are shown

-_" on Figure 3.33.

i Several large-scale losses of fuel have occurred in past years from

-'_:', the fuel pipeline, Surface waters near or downslope of the leakage

_" point may have received some POL products.

~ ENDANGERED AND THREATENED SPECIES

*:f: Several endangered and threatened species are endemic to the

i general study area which includes the islands of Kauai and Oahu (State

:', of Hawaii, 1982a; U.S. Department of the Interior, Fish and wildlife

- Service, 1983). Because the islands are small, numerocus breeding sites

:j may exist in the limited land area of each island. Therefore, an entire

_:E island may be considered as the distribution area where an individual

:;‘ plant or animal could be present at any time. Two endangered birds are

: known to inhabit marshy lowlands of Bellows AFS. They are the Hawaiian

3,': Gallinule and the Stilt.

f': According to available data, seventeen birds, three reptiles, one

:{ mammal, one mollusk and three plants are considered to be either endang-

= ered or threatened in the general project area. Appendix D (from Hawaii

':E pDivision of Forestry and Wildlife, 1983) lists the endangered and

::’ threatened species of Hawaii and their known ranges of distribution.
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TABLE 3,5

SUMMARY OF SURFACE WATER CLASSIFICATIONS

Facility Water Body Type Clagsification
Bellows AFS Waimanalo Stream (P) Inland 2
Incaole Stream ) Inland 2
Waimanalo Bay (P) Marine A
Kaena Pt. STS Beach Areas (P) Marine AA
Punamano AFS Unnamed Stream North Inland 1.a
of Site (P) '
POL Storage Waikele Stream Inland 2
Facilities Kipapa Stream Inland 2
POL Pipeline Waikakalaua Stream Inland 2
Kipapa Stream Inland 2
Waikele Stream Inland 2
Waiwa Stream Inland 2
Pearl Harbor (P) Marine 2
Kokee AFS Awaawapuhi Stream (P) Inland t.a

Notes: (1)

(P)

U P R TIPS
PRI 2SI NN A

e e '~.‘.'.‘.-‘-‘-- <
LA PSR CRCRC G TGO,

Explanation of Classification System is presented in State

of Hawaii (1982b).

Denotes a perennial water body. All others are intermit-

tent, except in lower reaches in coastal areas.
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SUMMARY OF ENVIRONMENTAL SETTING

The environmental setting data reviewed for this investigation

’,,.‘ly",‘/

indicate that several significant items are relevant to the evaluation

LAAA

&
gv of past hazardous waste disposal and fuel handling practices at the
j; 15th ABW Satellite Installations. A generalized discussion is presented
i below, Information pertinent to each individual site is presented in
o Table 3.6.

2t
0 e s !
274

]
o}

Precipitation distribution across the islands is highly vari-

P
A

able. The greatest amounts .of rainfall are measured on the
windward side and in the uplands of the islands. The amount of
annual precipitation available for infiltration at a given site \

ranges from 6 to 59 percent.

._ o The surface soils at all of the sites are described as being |
‘i: moderately permeable. §
f‘ o Shallow aquifers probably communicating with local surface !

|

. waters are present at or near land surface at the following

\]

gites: Bellows AFS, POL Pipeline (coastal area) and Kokee AFS.

“
%

.
. P

»
Bl

Shallow ground water may be present locally in dike-impounded

areas at Punamano AFS. All of these installations are situated

.l.l

in the recharge zones of their respective shallow aquifers.

.
J © The Hickam POL Storage Facilities and the northern extent of 1
: i
‘: the fuel pipeline are located in the recharge area of the l
N
r‘; primary deep aquifer supplying water resources to nearly all of
v
N Oahu. Although the water level is present at great depth below 1
ud land surface (700 feet at Waikakalaua and 400 feet at Kipapa), i
.’ |
:;} the unsaturated zone is considered to be quite permeable and, J
;:; therefore, vulnerable to surface related contamination. Con- |
N.
e tamination of this aquifer due to agricultural activity near
. the POL facilities has been documented.
E; o The surface waters entering and exiting Bellows AFS and the POL
e .
facilities are considered to be of good quality.
:3 o Two endangered birds inhabit the marshy lowlands of Bellows
i' AFS. Although no threatened or endangered species is known to }
u: inhabit any of the other sites, they may transit any of the w
- !
:: areas at any time. )
15 |
‘i
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From these major points it may be seen that pathways for the migra-

(d
ﬂ.n.’

tion of hazardous waste-related contamination or POL loss exist at all

ot

-

of the sites., Contamination could be directed to local surface waters,
shallow or deep aquifers, continuing to migrate beyond installation

boundaries and have adverse effects on public health or the environment,
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" SECTION 4
‘ FINDINGS
¥
fa This section summarizes the hazardous wastes generated by install-
5& ation activities, identifies hazardous waste accumulation and disposal
) sites located on the installations, and evaluates the potential environ-
‘_ mental contamination from hazardous waste disposal sites, Past waste
;S generation and disposal methods were reviewed to assess hazardous waste
f&ig management practices at the 15th ABW Satellite Installations.
::-. INSTALLATION HAZARDOUS WASTE ACTIVITY REVIEW
?3 A review was made of past and present installation activities that
éﬁ resulted in generation, accumulation and disposal of hazardous waste.
. Information was obtained from files and records, interviews with past
:;.’ and present installation employees and site inspections.
éi The sources of hazardous waste at the installations studied are
53 grouped into any or all of the following categories: '
;).
., o Industrial Operations (Shops)
-: Waste Accumulation Areas
AN Fuels Management
[ Spills and Leaks
:ff Pesticide Utilization
;;'\-:' o Fire Protection Training
o

v
“a

o

The subsequent discussion addresses only those wastes generated at

E:; the satellite installations which are either hazardous or potentially
JQ: hazardous. Potentially hazardous wastes are grouped with and referenced

W as "hazardous wastes" throughout this report. A hazardous waste, for
. this report, is defined by, but not limited to, the Comprehensive
ii Environmental Response, Compensation and Liability Act of 1980 (CERCLA).
:3 For study purposes, waste petroleum products such as contaminated fuels,

&
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waste oils and waste solvents are also included in the "hazardous waste"
category.

No distinction is made in this report between "hazardous subtances/
materials" and "hazardous wastes". A potentially hazardous waste is one
which is suspected of being hazardous although insufficient data are

available to fully characterize the material.

Industrial Operations (Shops)

Summaries of industrial operations were developed from installation
files and interviews. Information obtained was used to determine which
operations handle hazardous materials and which ones generate hazardous
wastes, Summary information on all installation shops is provided as
Appendix E, Master List of Shops.

For the shops identified as generating hazardous wastes, personnel
were interviewed to determine the types and quantities of materials and
present and past disposal methods. Information from 15th ABW files and

interviews with installation employees is summarized in Table 4.1, which

is located at the end of this discussion, The waste quantities pre-
sented in this table are based either on available file data or esti-
mates of present quantities by installation personnel. Past disposal
practices, presented as a timeline, are based on information obtained
from former and current installation employees.

Bellows AFS

Industrial wastes from Bellows AFS currently are from three areas:
1957th Communications Group, NAF motor pool and the Hawaii Army National
Guard (HARNG).

Since it started operations in 1956, wastes from the 1957th Commun-
ications Group have been sgtored in an underground storage tank and
routinely hauled to off-base disposal. Motor pool wastes and HARNG
wastes have been hauled off-base to other military installations for
many years.

Information concerning industrial waste operations in the 1940's
and earlier is somewhat limited due to minimal file data and unavail-
ability of several long-term employees at Bellows AFS. One long-term ;
former employee confirms that there were industrial shop operations

active on a small-scale basis during the World War II period from 1943

until about 1946 when Bellows was placed in caretaker status. A 1943
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drawina from Hickam AFB files shows engine, welding, machine, heat
treatment, aero repair, battery, paint, reclamation, and armament shops
in a relatively confined area at Bellows AFS near the current CE shop
area, Some wastes in drums from these operations were taken to the
installation landfill and disposed in a pit at the site. It appears
probable that the septic tank system also received some hazardous
materials.

Kaena Pt. STS

Kaena industrial wastes are predominately lubricating and hydraulic
fluids from the antennae, petroleum products from the diesel power plant
and cleaning fluids. Wastes are transported off-base. A small amount
of water used for rinsing miscellaneous parts at the power plant (Build-
ing 39) drains along a paved area and then onto the ground.

Punamano AFS

Lubricating oils from the diesel generators are the only current
industrial wastes at Punamano AFS and these are hauled to off-base
disposal. 1In the period from approximately 1962 to 1965 a motor pool
(garage) generated small quantities of o0il from minor vehicles repair
operations done at the installation. These were disposed of on the
site.

Hickam POL Facilities

Both the Waikakalaua and Kipapa POL storage areas have generated
sludges from tank bottoms. The tanks have been cleaned on a 8 to 10
year interval and disposal of the residuals has been at each specific
installation.

Kokee AFS

Lubricating and hydraulic oils from antennae, petroleum products
from the motor pool and generator plant, cleaning fluid and paint thin-
ners are the wastes from industrial operations at Kokee AFS. Until
about 1977, some waste oils were routinely spread along the AFS peri-
meter fence for weed control. All other wastes were hauled off-base.
Small quantities of used paint thinners have been periodically disposed
of at the installation,
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Waste Accumulation Areas

Punamano AFS and Hickam POL Facilities

Punamano and the Hickam POL installations do not accumulate hazard-
ous materials prior to off-base disposal.

Bellows AFS

As shown in Fiqure 4.1 and in photographs in Appendix F, there are
three locations where waste oils and other 1liquid wastes (solvents,
thinners, etc.) are accumulated at Bellows AFS prior to collection and
disposal off the installation.

The NAF motor pool stores waste. petroleum products and cleaning
solvents in drums adjacent to Building 540 prior to transport to Hickam
AFB. The 1957th Communications Group utilizes a 300 gallon below ground
storage tank to contain oil and other liquid wastes from its operations.
A contractor pumps this tank out about once every two years and disposes
the contents off the installation. The HARNG stores waste lubricating
oils and cleaning solvents in drums near Building 808 prior to collec-
tion and transport to Ft. Ruger,

Kaena Pt. STS

Waste oils and other liquid wastes at Kaena Pt. are stored in drums
near the waste sources and then moved to an accumulation area at the
diesel power plant (Building 39), The drums are hauled to off-base
disposal locations. Figure 4.2 and a photograph in Appendix F show the
location of the main waste accumulation area at Kaena Pt.,

Kokee AFS

At Kokee AFS waste oils and cleaning solvents are stored in drums
adjacent to Building T-6 (Figure 4.3 and Appendix F). These drums are
transported to an off-base digposal location.

Fuels Management

The liquid fuels systems for the 15th ABW Satellite Installations
consist of both above and below ground storage tanks, Fuels stored
include MOGAS, diesel fuel, and JP-4. Appendix D lists the fuel tanks
at the various installations. Appendix F shows photographs of several
fuel storage facilities., Following is a discussion of the fuels systems
at each 15th ABW Satellite Installation. Spills and leaks from these

facilities are discussed in a subsequent section.

4-6

(P I ) .n.' ~-(--‘q.7.4.-'. - -v-..- L R ‘f‘f\"‘ ~

ChaiCY

A




DRSS SR W AN R |
FIGURE 4.1
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FIGURE 4.3
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- Bellows AFS

Fuels at Bellows AFS are currently stored at three locations (Fig-
ure 4.1). MOGAS and diesel fuels are stored in tanks near the CE/ motor
pool area (Buildings 540 and 544). Diesel fuel for the 1957th Communi-
cations Group is stored in tanks adjacent to Building 701. The HARNG
also has two portable MOGAS or diesel fuel tanks normally located near
Building 808.

The fuel tanks at Bellows AFS have not been cleaned, inspected or
tested for leaks. Inventory records are used to assess leakage.

Kaena Pt. STS

Kaena Pt. STS has underground tanks which supply diesel fuel to the
generator plant and MOGAS tanks for installation vehicles (Figure 4.2).
These tanks have not been cleaned or inspected/tested, but inventory
controls are used for assessing leakage,

Punamano AFS

Diesel fuel storage tanks are provided at Punamano adjacent to
Building T-78 for the generator equipment. Inventory control is used
for assessing leakage. The tanks have not been cleaned.

Waikakalaua POL

All nine underground fuel tanks located at this Hickam POL Facility
are currently used for storing JP-4. These facilities were used to

store AVGAS until about 1963 when they were gradually converted to JP-4,

By 1971 all tanks were converted to JP-4, There reportedly was a period

h

C A A
a

of two to three years (late 1960's) when a few tanks stored MOGAS.

2

-,

The Waikakalaua storage tanks are constructed of steel which is

(57

Che totally encased in concrete. Annual interior inspections of tank condi-
E?? tions are performed. Each tank is periodically taken out of service for
i&ii several days and the contents are monitored to assess any leaks. Pres-
E:i sure testing is performed on the Waikakalaua POL facility piping to
;%; determine leaks.

E:g The storage tanks have been cleaned every eight to ten years. The
:gi last cleaning of all tanks took place in 1975. The residual tank
[V sludges were placed in a shallow, bermed pit near the western corner of

o,

the gsite (Figure 4.4) for weathering and subsequent burial. The total

v
(B
.

LACRE R A

A
.

quantity of tank sludge removed in 1975 is estimated to be approximately

LY

- 5,500 gallons. Sludges from all previous tank cleaning operations have

AN
.l

e
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been disposed of on the Waikakalaua POL facility. The quantities of
l; sludge removed and disposal 1location are not specifically known.
:‘_\\j However, several areas on the site with vegetative stress (see Figure
"':-j 4.4 and photographs in Appendix F) may be sludge burial pits.

E The tank cleaning immediately preceding the one in 1975 took place
in 1966. Based upon the reported cleaning frequency, sludge has prob-
..:::. ably been removed from the tanks on four separate occasions since the
‘- original construction in 1943, The sludge materials during the period
\‘. when all AVGAS and MOGAS were stored (1942-71) would have contained lead
. and other fuel additives such as EDB. .The JP-4 residuals would not have
::';'_: included these chemicals.

-\a Some of the areas with no vegetation at Waikakalaua are also re-
{..:. portedly due to disposal of small amounts of contaminated fuels from

valve pits and other appurtenances.
g Kipapa POL
JP-4 is currently stored in the four Kipapa POL tanks. These tanks
:ff’, were gradually converted from AVGAS to JP-4 in the same period as the
Waikakalaua facility (1963-71).
The Kipapa fuel storage reservoirs consist of tunnels horizontally

bored into Kipapa Gulch. Each tunnel or tank has a reinforced concrete

encased steel liner with concrete ends. Annual tank interior inspec-

.
* ]
.

tions are made of the steel liner. Potential leaks are monitored

':\ through routine inventory control and daily gauge readings.
:. Kipapa fuel tanks were last cleaned in 1976. The sludge material
:.:;..-_, removed from each tank was placed in a shallow bermed pit near Tank No.

‘_ 1 as shown in Figure 4.5. After weathering the material was buried.

L;if‘ The quantity of sludge buried in 1976 was approximately 8,500 gallons.

As with the Waikakalaua installation, the cleaning which preceded

the 1976 one was in 1966. The frequency of cleaning for Kipapa is also ‘
"‘, about the same, eight to ten year intervals. Information concerning 1
‘_'::.: tank cleanings prior to 1976 is unavailable. Interviews with former

::':: employees indicate the sludges were probably buried in the same general

:::_: vicinity, that is, in front of the tunnel entrances. Also, the quantity

_"’ may have been less than the amount removed in 1976,

o~ ‘
o
e
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FIGURE 4.5

KIPAPA POL STORAGE

SLUDGE DISPOSAL
AND LEAK AREAS

TANK CLEANING SLUDGE
DISPOSAL AREA
(1980°s-1976)

PIPE LEAK
(1978)

\To Wakaksisus

PAPA VALVE AT

To Ewa Junction

SOURCE: INSTALLATION DOCUMENTS
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POL Pipeline
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The approximtely 16-mile pipeline system which connects the Waika-
kalaua and Kipapa storage facilities with Hickam AFB consists primarily
of dual 10-inch diameter pipelines, with some short segments of 14- and )
16~inch diameter. Several valve pits and surface stream/drainage cross-
ings exist along the pipeline route. The pipes are steel and were
coated, wrapped and provided with a cathodic protection system during
installation. The oldest portion was constructed in 1943 and the latest
addition was in 1959, Extensive lengths of pipeline were replaced in
the 1950's. Maximum flow rate through the system is 70,000 gallons per
hour and only one 10-inch line is used at any time,

The valve pits and above ground stream/ditch crossings along the
pipeline are periodically inspected. The POL booster pump station is
normally brought up to pressure against a closed valve at the end of the
pipeline. Some leaks have been discovered when pressure and operating
conditions have been abnormal.,

Kokee AFS

Fuel storage at Kokee AFS consists of a tank for diesel (power
plant) and a tank for MOGAS. Leakage assessment is by inventory con-

trol. The tanks have not been cleaned.

Spills and Leaks

Current and former employees were interviewed to determine the
installation history concerning spills and leaks from fuel storage and

pumping systems, waste accumulation areas, chemical delivery and hand-

ling, or other chemical/waste operations.
Bellows AFS, Punamano AFS, Waikakalaua POL and Kokee AFS

No significant spills or leaks were reported for Bellows AFS,
Punamano APS, Waikakalaua POL storage site and Kokee AFS.
Kaena Pt. STS

The only significant leak at Kaena Pt. occurred in 1972. About
1,800 gallons of diesel fuel was lost to the ground from the fuel
storage/delivery system at the power generating plant (Building 39).
There is no evidence of stress to vegetation in the area and no other .

indications of an impact from this leak.

4-14
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Kipapa POL
One significant leak has occurred at the Kipapa POL storage site in
’ about 1975. Fuel was inititally observed in the Kipapa Stream which

passes adjacent to the utorage site. This was traced back to a pipe

leak near the entrance to the Tank No. 1 tunnel. Approximately 10,000

to 15,000 gallons of JP-4 was lost during this incident. The fuel
soaked into the ground near the tunnel and apparently moved through the
soil until it reached the Kipapa Stream (Figure 4.5). There is no
remaining evidence of this leak from the standpoint of stressed vegeta-
tion.

POL Pipeline

The POL pipeline system used to convey fuels between the Waikaka-
lava and Kipapa storage areas and Hickam AFB has experienced numerous
leaks (Figure 4.6). Leaks under 1,000 gallons have also occurred at
valve pits and other appurtenances and these have normally been pumped
out with the fuel recovered. Table 4.2 summarizes the significant fuel
logsses from the pipeline system. Most of the leaks have soaked into the
ground without recovery; a few have involved discharge to surface
waters., Where surface waters have been involved the fuel has been
contained as much as possible. There is no surface evidence of the leak
areas due to vegetative stress.

Pesticide Utilization

The use of pesticides at the 15th ABW Satellite Installations sites
has been somewhat limited. Appendix D lists those pesticides currently
being used,

Bellows AFS, Kaena Pt. STS, Punamano AFS and POL Storage Facilities

STS,

Off-base personnel have serviced Bellows AFS, Kaena Pt.

Punamano AFS, and the Hickam POL storage areas for pesticide control.
Hickam AFB personnel have provided all the pesticide control applica-
tions for Bellows while Army personnel from Schofield Barracks have been
handling the other installations noted previously since 1979. All
makeup of pesticide solutions and cleaning of sprayers and pesticide

containers has been done off these installations.
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FIGURE 4.6
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TABLE 4.2
MAJOR POL PIPELINE LEAKS
Leak Approximate General Approximate
No. Date Location Fuel Loss Notes*
1. 17 Jan. 1951 Vicinity of Waiawa 10,000 gal Drained through nearby
Booster Station AVGAS agricultural field to

Waiawa Stream.

2. 15 Feb, 1954 North of Ewa Junction 300,000 gal Drained to ground and
about 1/2 mile near AVGAS Pearl Harbor.
Kamehameha Hwy. and -
Cane Haul Road
3. 26 Aug. 1954 Line "B" in vicinity of 70,000 gal Drained to ground in a
Mililani Ditch Crossing AVGAS cane field.
between Waikakalaua and
Kipapa Air Strip
4. 9 Sep. 1954 One mile north Ewa Junc- 86,000 gal -
tion AVGAS
5. Sep. 1954 Kipapa Stream bed of the 20,000 gal Pipe replaced on .
Kipapa Gulch AVGAS trestle over stream.
6. 6 Nov. 1954 Near Makalapa (Sub Base) 22,000 gal On currently inactive
Gate South of Halawa AVGAS pipeline.
Stream
7. 18 Nov. 1954 In median of Kamehameha 20,000 gal On currently inactive
Hwy. one mile west of AVGAS pipeline.
Aiea Junction near
Waimalu Stream
8. 28 Oct. 1955 Near Ewa Junction 15,000 gal -
AVGAS
9. 1957-58 Kipapa Valve Pit 15,000 gal Drained into ground
AVGAS and to Kipapa Stream.
10. Dec., 1978 At Kamehameha Hwy. 50,000 gal Drained into ground.
Crossing Near Kipapa JP-4
POL
Source: 15th ABW historical records and interviews.,

®

There are no indications of major leaks in the 20-year period 1958-78 from

historical data or long-term employees,

addition, fuel handling procedures have improved.
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A large extent of the original pipeline was
abandoned and replaced in the 1950's which may have corrected the difficulties.
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Kokee AFS

Kokee AFS has used a herbicide for only about six years. Solutions
are mixed on the installation. Unrinsed containers (about one every
year or two) are disposed off the installation.

Fire Protection Training

Kaena Pt. STS, Punamano AFS, Hickam POL storage areas and Kokee AFS
have not had any fire training exercises that involved extinguishing
fires. Bellows AFS has not had any training fires either, but the

activities during the war years are uncertain.

INSTALLATION WASTE DISPOSAL METHODS

A review was made of the methods used to dispose of hazardous
wastes on each 15th ABW Satellite Installation. Wastes disposed off the
installation sites were excluded from the study. Information was
obtained from installation files and employee interviews.

The facilities and methods used for disposal of hazardous wastes on

the installations includes any or all of the following categories:

o Landfills
o Septic Tanks and Cesspools

o Ground Application

Appendix F presents photographs of several disposal areas dis-
cussed.

Landfills

Kaena Pt. STS, Punamano AFS, Hickam POL Facilities and Kokee AFS

Landfills have not been used for disposal of wastes at Kaena Pt.
STS, Punamano AFS, Hickman POL Facilities and Kokee AFS.

Bellows AFS

Only one landfill is known to have been used at Bellows AFS. A
1944 Bellows Field historical account notes the establishment of a "Post
Dump" in the same general area as was used until the mid 1970's (Figure
4.1). An area fill operation was used. The landfill area appears to be
approximately 3 acres.

In the period 1943 to about 1946, some shop wastes (oils, paints,
thinners, etc.) were placed in a pit at the landfill. After these World

4-18
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war II shops ceased operation (1945-46), no hazardous wastes went to the
landfill; all have been transported to off-base locations. In the late
1960°'s to mid 1970's the landfill ceased operations. Occasionally in
recent years it has been used for disposal of brush and bulky nonputres-
cible material. Material disposed at the landfill was routinely burned
during the active operating years.

In addition to the landfill, a hardfill operation was utilized in
the 1940's and 1950's (Figure 4.1). The hardfill received only con-
struction and demolition material. The hardfill poses no potential for
contamination.

Septic Tanks and Cesspools

Kaena Pt. STS, Punamano AFS, Hickam POL Facilities and Kokee AFS

Hazardous wastes are not known to have been disposed of in septic

tanks and cesspools at Kaena Pt. STS, Punamano AFS, Hickam POL Facili-
ties and Kokee AFS,

Bellows AFS

No information is available concerning the disposal methods for
shops which operated from 1943 to 1946 at Bellows AFS. However, a 1943
drawing shows several shops connected to a septic tank and leaching pit.
It is probable that some wastes (such as rinsewaters and other 1liquid
residuals from industrial shops) were disposed to this system. Figure
4.1 shows the general area of the septic tank system,

Ground Application

Bellows AFS and Hickam POL Facilities

No wastes generated at Bellows AFS are known to have been disposed
on the ground., The ground application of POL tank sludges was described
earlier.

Kaena Pt. STS

As noted previously, some water used for rinsing parts at the power
generating plant drains from a paved area at Building 39 to the ground.
A small drainage channel connects with two small pits about 100 feet
away, but the rinsewater generally seeps into the ground before reaching
these pits,

Punamano AFS

During the late 1950's and early 1960's the HANG conducted periodic

training exercises at Punamano AFS., In the 1960's a motor pool building
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was in use at the site (Figure 4.7). A couple of trucks received minor
servicing at the facility while major maintenance was performed off-
site. Motor oil was randomly dumped around the site during this period.

Kokee AFS

At Kokee AFS about 25 gallons of waste oil was applied each year
during the period 1961-1974 along the perimeter since to contol weeds
(Fiqure 4.3). The balance of the oil and other liquid wastes during
this period was used for dust and weed control at locations off the
installation. Residual paint thinners (about 5 gallons per year) have
also been disposed of on the ground on.a regular basis between Buildings

2 and 5.

EVALUATION OF PAST DISPOSAL ACTIVITIES AND FACILITIES

. .
L, YA L VY

Review of past waste generation and management practices at the
15th ABW Satellite Installations included in this study has resulted in
identification of 18 sites and/or activities which were initially con-
sidered as areas of concern for potential hazards to health, welfare or

the environment:

o Bellows AFS - 2
o Kaena Pt. STS - 1
o Punamano AFS - 1

Waikakalaua POL Storage Area - 1
Kipapa POL Storage Area -~ 1
POL Pipeline - 10

o Kokee AFS - 2

Sites Eliminated from Further Evaluation

The sites of initial potentiallconcern were evaluated considering
specific waste disposal and site conditions and using the Flow Chart
presented in Figure 1.2. Sites not considered to have a potential for
contamination were deleted from further evaluation. The sites which
have potential for contamination and migration of contaminants were
evaluated using the Hazard Assessment Rating Methodology (HARM). Table
4.3 summarizes the results of the Flow Chart logic for each of the areas

of initial concern.
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TABLE 4,3
SUMMARY OF FLOW CHART LOGIC FOR AREAS OF INITIAL HEALTH,
WELFARE AND ENVIRONMENTAL CONCERN AT 15TH ABW SATELLITE INSTALLATIONS

Potential Hazard Need for Further
Site to Health, Welfare IRP Evaluation/ HARM
Description or Environment Action Rating
Bellows AFS
Landfill Yes Yes Yes
World War II Shop
Area/Septic Tank
System Yes ’ Yes Yes
Kaena Pt. Station
Power Plant Site Yes Yes Yes
Tank Leak and
Rinsewater
Punamano AFS
Motor Pool 0Oil No No No

Disposal

Waikakalaua POL
Sludge and Fuel ' Yes Yes Yes
Disposal on
Entire Site

Kipapa POL
Sludge Disposal and Yes Yes Yes

Pipe Leak Area

POL Pipeline

Leak No. 1 Yes Yes Yes
Leak No. 2 - Yes Yes Yes
Leak No. 3 Yes Yes Yes
Leak No. 4 Yes Yes Yes
Leak No. 5 Yes Yes Yes
Leak No. 6 Yes Yes Yes
Leak No. 7 Yes Yes Yes
Leak No. 8 Yes Yes Yes
Leak No. 9 Yes Yes Yes
Leak No. 10 Yes Yes Yes
Kokee AFS
0il Disposal (Fence) No No No
Paint Thinner Disposal No No No
Source: Engineering-Science
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\.:f: Three of the eighteen sites assessed did not warrant further eval-
\ uation. The rationale for omitting these sites from HARM evaluation is
,_J_»_ discussed below.
:‘.( Punamano AFS |
‘\:' The disposal of small quantities of motor oil from the HANG opera- |
' tions at Punamano AFS occurred for only a few years. The oil is believ- l
< ed to have been spread on the ground at various locations at the site. i
.:_ Due to the waste characteristics, the small quantities disposal and the }
_: site characteristics, there is minimal potential for contamination. ]‘
* ' Thus this site was eliminated from further consideration. "
s Kokee AFS \
Z The oil disposed along the perimeter fence was a small quantity i
:::: dispersed over a large area. Oil disposed in this manner is no longer ‘
5 practiced. Similarly, disposal of paint thinners has involved a small ‘
:;:? quantity of waste. These practices are judged not to have significant i
\ potential for migration and contamination. Thus these two sites were
‘:i eliminated from further evaluation.
. Sites Evaluated Using HARM |
.':-_ The remaining 15 sites identified in Table 4.3 were evaluated using
E:'{ the Hazard Assessment Rating Methodology:
5%
W, o Bellows AFS - 2
::::Z Kaena Pt. STS - 1
, _:-, Waikakalaua POL - 1
;:E:‘, o Kipapa POL - 1
9-.‘ POL Pipeline - 10
o
o
-‘3’ The HARM evaluation takes into account characteristics of potential
'i receptors, waste quantities and characteristics, pathways for migration
‘_ of contaminants and site specific characteristics related to waste
\ management practices. Results of the HARM analysis for the sites at the
15th ABW Satellite Installations are summarized in Table 4.4. |
::::i The procedures used in the HARM system are outlined in Appendix G ‘
' and the specific rating forms for the sites that were evaluated are pre-
:\-}3 sented in Appendix H. The HARM system is designed to indicate the rela-
;}-5 tive need for follow-on action.
9%
f} 4-23
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o TABLE 4.4
(“- . SUMMARY OF HARM SCORES FOR POTENTIAL CONTAMINATION SITES
\G AT 15TH ABW SATELLITE INSTALLATIONS
3 Waste
,ﬁ- Receptor Characteristic Pathways Waste HARM
" Site Subscore Subscore Subscore Management Score
.{f Bellows AFS
- Landfill 48 64 69 1.0 60
v World War II
- Shop Area/
- Septic Tank
- System 51 32 54 1.0 46
- Kaena Pt. STS
P Power Plant Site -
— Tank Leak and
" Rinsewater 42 64 56 1.0 54
-~
\.
S Waikakalaua POL
;} Entire Site -
. Sludge and Fuel
oy Disposal 72 80 67 1.0 73
\-
A
e Kipapa POL
- Sludge Disposal and
.’ Pipe Leak Area 72 80 74 1.0 75
)
- POL Pipeline
. Leak No. 7 73 80 74 1.0 76
. Leak No., 10 74 80 74 1.0 76
-X Leak No. 9 72 80 74 1.0 75
9 Leak No, 1 67 80 74 1.0 74
{Z Leak No. 3 68 80 74 1.0 74
o Leak No., 8 68 80 74 1.0 74
a0 Leak No. 4 A 80 67 1.0 73
o Leak No. 2 68 80 67 1.0 72
" Leak No. 6 62 80 74 1.0 72
Source: Engineering-Science )
4
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, SECTION 5

-' CONCLUSIONS

eo-

’-;'{ The goal of the IRP Phase I Study is to identify sites where there
:-:: is potential for environmental contamination resulting from past waste
AN disposal practices and to assess the probability of contaminant migra-
j_-.:_ tion from these sites. The conclusions given below are based on field
:E_ inspections; review of records and _files; review of the environmental
_:j setting; interviews with present and former installation employees; and
= assessments using the HARM system. Table 5.1 contains a list of the
-;f- potential contamination sources identified for the 15th ABW Satellite
*-;.. Installations and a summary of the HARM scores for all sites evaluated.
'_: Punamano AFS and Kokee AFS had no sites for potential contamination.
j;.:: BELLOWS AFS

o0 Landfill

:?..::: This landfill site is judged to have sufficient potential to create
" environmental contamination and additional investigation is warranted,
.,-:?': This landfill served Bellows AFS from the early 1940's until the mid
,': 1970's, It d4id not receive any hazardous wastes in the 1950's to
,_E 1970's, The site received some hazardous materials from industrial
[ shops located at the AFS from about 1943 to 1946. The receptor and
'-\.;E: waste characteristic subscores, resulted in a HARM score of 60.

:::: wWorld War II Shop Area/Septic Tank System

:-:; This site is concluded to have minimal potential to create environ-
.\-‘ mental contamination and no additional investigation is warranted.
.':;::‘ Several shops were operated during the war years and may have had
‘: hazardous materials drained to the sewer/septic tank system in this
:'.',' area., The low receptors and waste characteristics subscores results in
7: a final HARM score of 46.

N

o

o,
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TABLE 5.1
SITES EVALUATED USING THE HAZARD ASSESSMENT RATING METHODOLOGY

AT 15TH ABW SATELLITE INSTALLATIONS

Site

Operation Period

HARM
(1)
Score

O WO AU WwN =

-

Bellows AFS
Landfill

World War II Shop Area/
Septic Tank System

Kaena Pt. STS

Power Plant Site - Tank
Leak and Rinsewater

Waikakalaua POL

Entire Site - Sludge and
Fuel Disposal

Kipapa POL

Sludge Disposal
and Pipe Leak Area

POL Pipeline

Leak No. 7
Leak No. 10
Leak No.
Leak No.
Leak No.
Leak No.
Leak No.
Leak No.
Leak No.
Leak No.

NN E OW= 0V Wn

1940's-1970's

1943-1946

1972 (Leak); 1965 -
Present (Rinsewater)

1950-1975 (Sludge)
1943-Present (Fuel)

1950-1976 (Sludge)
1975 (Leak)

1978
1957-58
1954
1957-58
1951
1954
1955
1954
1954
1954

60

46

54

73

75

76
76
75
75
74
74
74
73
72
72

This ranking was obtained using the Hazard Assessment Rating
Methodology (HARM) described in Appendix G.
are in Appendix H.

Individual rating forms
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o
e KAENA PT. STS
’ It is concluded this site has a minimal potential to create
environmental contamination and no additional study is necessary. Kaena
Pt. STS has had fuel from a diesel tank leak (1972) and rinsewater from
:‘;: parts cleaning (1965-present) drained to the ground adjacent to the
. power generating plant. The low receptors subscore resulted in a total
.}_'. HARM score of 54,
2 WAIKAKALAUA POL
; The Waikakalaua POL storage site has sufficient potential to create
o environmental contamination and follow-on investigation is warranted.
:»,': Sludge from fuel tank cleaning and contaminated fuels have been disposed
on the site since construction in 1943, The final HARM score of 73 is
j. primarily due to the quantity of wastes disposed and the site location
::;: with respect to wells, ground water recharge area and other receptor
:: factors.
N KIPAPA POL '
The Kipapa POL storage site has sufficient potential to create
'.:j environmental contamination and follow-on studies are justified. This
:'_-'.' storage site has had sludge obtained from cleaning the tunnel reservoirs
J disposed on the grounds since the original construction and has also
:.j'_; experienced a pipe leak in the same area in 1975. The receptor subscore
:.:::: and the potential for surface water migration (pathway subscore) contri-
buted to the total HARM value of 75.
®
POL_PIPELINE
~, Leak No. 7
-"J;-i Leak No. 7 has sufficient potential to create environmental con-
. tamination to justify follow-on study. The leak of approximately 20,000
;;:f gallons of AVGAS in 1954 occurred on the currently inactive portion of
, the pipeline. The waste characteristics, receptors and pathway sub-
:;f?f scores all contribute to the HARM score of 76.
?’ Leak No. 10 E
4-:'. The site of Leak No. 10 has sufficient potential to create environ- ‘
;::.; mental contamination to justify follow-on study. The spill of about |
> . ‘
.- 5-3 !
i l
v
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50,000 gallons of JP-4 in 1978 primarily soaked into the ground even

though a water course was located nearby. The quantity of fuel and the
site location with respect to wells, ground water recharge, and popu-
lated areas are key elements in the total HARM score of 76.
Leak No. 5

Leak No. 5 has sufficient potential to create environmental con-
tamination to warrant follow-on study. This approximate 20,000 gallon
AVGAS leak from the POL pipe located under the Kipapa Stream bed
occurred in 1954. The waste characteristics, receptors and pathways
subscores all contribute to the HARM sgore of 75.
Leak No., 9

The fuel leak which occurred at this site (Leak No. 9) along the
POL pipeline has sufficient potential to create environmental contamina-
tion to warrant follow-on investigation. The estimated 15,000 gallons
of AVGAS that was discharged to the ground (1957-58) from the Kipapa
Valve Pit soaked into the ground and also drained to Kipapa Stream. The
location of the site near wells, adjacent to a surface stream and in a
ground water recharge area contributes to the final HARM score of 75.
Leak No. 1

The gsite of Leak No. 1 has sufficient potential to create environ-
mental contamination to warrant follow-on investigation. This spill of
approximately 10,000 gallons of AVGAS in 1951 seeped into the ground and
also flowed across an agricultural area to a nearby watercourse. The
site location with respect to wells, ground water aquifer, and surface
water contribute toward the final HARM score of 74.
Leak No. 3

This AVGAS pipeline leak site (No. 3) which occurred in 1954 has
sufficient potential to create environmental contamination and addi-
tional study is warranted. The approximately 70,000 gallon leak site is
within a ground water recharge area, near areas currently populated, and
near surface waters. These factors contribute to the total HARM score

of 74.
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Leak No. 8

This leak site (No. 8) has sufficient potential to create
environmental contamination to warrant follow-on investigation. An ‘
approximate 15,000 gallons of AVGAS leaked in 1955. The final HARM ;
sccre was 74.
Leak No. 4 !

The approximate 86,000 gallon AVGAS leak site (No. 4) which .
occurred in 1954 has sufficient potential to create environmental con-
tamination to justify follow-on study. The waste characteristic and
receptor subscores contribute to a HARM score of 73,
Leak No. 2

The Leak No. 2 site has sufficient potential to create environ-
mental contamination to warrant follow-on investigation. This leak of
approximately 300,000 gallons of AVGAS occurred in 1954 and reached
Pearl Harbor. The waste characteristics receptor, and pathway subscores
contribute to the HARM score of 72.
Leak No., 6

The approximate 22,000 gallon AVGAS pipeline leak (No. 6) has
sufficient potential to create environmental contamination to justify
follow-on investigation. The leak occurred in 1954 on the currently

inactive portion of the POL pipeline. The final HARM score was 72,
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SECTION 6
RECOMMENDATIONS

Fifteen sites were identified at the 15th ABW Satellite Instal-
lations as having the potential for environmental contamination. These
sites have been evaluated and rated using the HARM system which assesses
their relative potential for contamination and provides the basis for
determining the need for additional Phase II, IRP investigation. Thir-
teen of the fifteen sites have sufficient potential to create environ-
mental contamination and warrant Phase II investigations., The sites
evaluated have been reviewed concerning land use restrictions which may

be applicable.

RECOMMENDED PHASE 1I MONITORING

The subsequent recommendations are made to further assess the

potential for environmental contamination from waste disposal areas and
leak/spill sites at the 15th ABW Satellite 1Installations. The
recommended actions are sampling programs to determine if contamination
does exist at the site. If contamination is identified in this first-
step investigation, the Phase I1I sampling program will probably need to
be expanded to define the extent and type of contamination. This may
include geophysical testing and/or additional soil borings and moni-
toring wells, as well as additional analytical parameters. The
recommended monitoring program is summarized in Table 6.1 and discussed
below,
Bellows AFS

Landfill

Four monitoring wells are recommended for the landfill at Bellows
AFS. One well should be located upgradient from the disposal site and
three wells located downgradient. The upgradient well will serve as a
control monitoring point. The parameters to be analyzed (Table 6.2) are

intended as a screening approach to determine potential contamination.




More extensive analyses may be necessary if positive results are

obtained in the initial sampling.
Hickam POL Facilities

Waikakalaua POL

It is recommended that approximately 15 soil borings and 6 soil
samples (minimum) per boring be taken at the Waikakalaua POL storage
area. Two borings should be taken in the 1975 sludge disposal area, 2
borings in other larger areas with vegetative stress, and 1 boring in
smaller stressed areas. Four control borings located at strategic
points away from the sludge/soil disposal areas (mainly along the north-
eastern and northwestern fence lines) should also be obtained. The soil
samples should be analyzed for the parameters in Table 6.2. If shallow
perched water is encountered, a well should be installed and the ground-
water sampled (Table 6.2). If contamination is found in the borings,
deeper sampling, geophysical surveys and/or more extensive site investi-
gations may be required as a part of the Phase II program.

Kipapa POL

At the Kipapa POL storage area it is recommended that four borings
be taken to determine the extent of contamination from the sludge dis-
posal area and the 1975 pipe leak. Two borings should be taken in the
sludge disposal area and one in the leak area near Kipapa Stream (Table
6.1). A control boring could be taken near the administration building.
Deeper and more extensive sampling and possibly geophysical surveys, may
be required if positive contamination results are obtained. If perched
water is found during the boring program, water samples should be taken
and analyzed (Table 6.2). Soil samples should be analyzed for the
parameters in Table 6.2.

POL Pipeline

The extent of contamination from the pipeline leaks should be
assessed by initially obtaining soil borings at the various sites (Table
6.1). Positive results from the initial borings may require deeper
samples, additional borings, more extensive analytical testing and/or
geophysical surveys to trace any subsurface plumes of fuel. The geo-
physical procedures will be more successful in the coastal areas than

the upland portions of the pipeline route due to the more uniform

geology. Borings for leaks in the coastal areas can also be somewhat
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TABLE 6.2

RECOMMENDED LIST OF ANALYTICAL PARAMETERS
FOR PHASE II IRP AT 15TH ABW SATELLITE INSTALLATIONS

Bellows Landfill - Water Samples

pH

Total Dissolved Solids
0Oil and Grease

Total Organic Carbon
Total Organic Halogens
Phenols

Lead

POL Areas - Soil Samples

0il and Grease

Volatile Hydrocarbons
Ethylene Dibromide (EDB)
Lead

POL Areas - Water Samples

e,

0il and Grease

Total Organic Carbon
Volatile Hydrocarbons
Ethylene Dibromide (EDB)
Lead

.
»
)

L)
.O.AI.I

L}
£

.-
L

o

!
»

o

‘.4".' "..

o fe e Ny

s s,
PR YN
e atats
RNk

> _ B
< I'd
R
P I e 4

S

/e

‘.vl"l
[/
ﬁl*a h

MY
&,
h)

7
I’

a2
.
UK

Goaly

~

Engineering-Science

L N T L

-

- .q' .-'.-n' :-‘\:-

~*w:\!~-‘~v!



Pad L L M

Oairid SIS R LA PP

a A

L0

20 3 8 A RAAT o

shallower than in the upland areas. The soil samples should be analyzed.

as listed in Table 6.2.

RECOMMENDED GUIDELINES FOR LAND USE RESTRICTIONS

It is desirable to have land use restrictions for the identified
sites to (1) provide continued protection of human health, welfare, and
environment; (2) insure that migration of potential contaminants is not
promoted through improper land uses; (3) facilitate compatible develop-
ment of future USAF facilities and (4) allow identification of property
which may be proposed for excess or outlease.

The recommended guidelines for land use restrictions at each iden-
tified disposal site at the 15th ABW Satellite Installations are pre-
sented in Table 6.3. A description of the land use restriction
guidelines is included in Table 6.4. Land use restrictions at sites
recommended for on-site monitoring should be re-evaluated upon comple-

tion of the Phase II program and appropriate changes made.

DR
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TABLE 6.4
DESCRIPTIONS OF GUIDELINES FOR LAND USE RESTRICTIONS

Guideline Description

Construction on the site Restrict the construction of structures
which make permanent (or semi-permanent)
and exclusive use of a portion of the
site's surface.

Excavation Restrict the disturbance of the cover or
subsurface materials.

Well construction on or Restrict the placement of any wells

near the site (except for monitoring purposes) on or

within a reasonably safe distance of the
site. This distance will vary from site
to site, based on prevailing soil condi-
tions and ground-water flow.

Agricultural use Restrict the use of the site for agri-
cultural purposes to prevent food chain
contamination,

Silvicultural use Restrict the use of the site for silvi-
: cultural uses (root structures could
disturb cover or subsurface materials).

Water infiltration Restrict water run-on, ponding and/or
irrigation of the site. Water infiltra-
tion could produce contaminated leachate.

Recreational use Restrict the use of the site for recrea-
tional purposes.

Burning or ignition Restrict any and all unnecessary sources
sources of ignition, due to the possible presence
of flammable compounds.

Disposal operations Regtrict the use of the site for waste
disposal operations, whether above or
below ground.

Vehicular traffic Restrict the passage of unnecessary
vehicular traffic on the site due to the
presence of explosive material(s) and/or
of an unstable surface.

Material storage Restrict the storage of any and all
liquid or solid materials on the site.
Housing on or near the Restrict the use of housing structures on
site or within a reasonably safe distance of
the site,
6-7
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ES ENGINEERING-SCIENCE

Biographical Data

ROBERT L. THOEM

Pl Redacted Civil/Environmental Engineer

Education

B.S. Civil Engineering, 1962, Iowa State University, Ames, IA
M.S. Sanitary Engineering, 1967, Rutgers University, New
Brunswick, NJ ‘

Professional Affiliations

Registered Professional Engineer in six states

American Academy of Environmental Engineering (Diplomate)
American Society of Civil Engineers (Fellow)

National Society of Professional Engineers (Member)

Water Pollution Control Federation (Member)

Honorary Affiliations

who's Who in Engineering
Who's Who in the Midwest
USPHS Traineeship

Experience Record

1962-1965 U.S. Public Health Service, New York, NY. Staff
Engineer, Construction Grants Section (1962-1964).
Technical and administrative management of grants for
municipal wastewater facilities.

Water Resources Section Chief (1964-1965). Supervisged
preparation of regional water supply and pollution
control reports.

1966~-1983 Stanley Consultants, Muscatine, IA and Atlanta, GA.
Project Manager and Project Engineer (1966-1973).
Responsible for managing studies and preparing reports
for a variety of industrial and governmental environ-
mental projects.

Environmental Engineering Department Head (1973-1976).
Supervised staff involved in auditing environmental
practices, conducting studies and preparing reports
concerning water and wastewater systems, solid waste
and resource recovery and water resources projects
(industrial and governmental).
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Robert L. Thoem (Continued)

Resource Management Department Head (1976-1982). Res-
ponsible for multidiscipline staff engaged in planning
and design of water and wastewater systems, solid waste
and resource recovery, water resources, bridge, site
development and recreational projects (industrial,
domestic and foreign governments).

Associate Chief Environmental Engineer (1980-1983).
Corporate-wide quality assurance responsibilities on
environmental engineering planning projects.

Operations Group Head and Branch Office Manager (1982-
1983). Directed multidiscipline staff responsible for
planning and design of steam generation, utilities,
bridge, water and wastewater systems, solid waste and
resource recovery, water resources, site development and
recreational projects (industrial, domestic and foreign
governments). Administered branch office support acti-
vities,

g ”
MATRSWRER

PRIPE XY

Project Manager/Engineer for over 25 industrial pro-
jects, 25 city and county projects ranging in present
study area population from 1,400 to 1,700,000, 10
regional (multi-county) planning or operating agency
projects, five state agency projects, 10 projects for
. federal agencies, and several projects for Middle East
governments.

ey “.’.

o laial.
.

1983-Date Engineering-Science. Senior Project Manager. Respon-
sible for managing a variety of environmental projects.
Conducted hazardous waste investigations at seven U.S.
Air Porce installations to identify the potential
migration of contaminants resulting from past disposal
practices under the Phase I Installation Restoration
Program. Evaluated solid waste collection, disposal and
potential for resource recovery at a U. S. Army post. |
Process selection and preliminary design studies and
reports for expanding a municipal advanced wastewater
treatment plant from 36 mgd to 54 mgd.

Publications and Presentations

.
.

Over thirteen presentations and/or papers in technical publications
dealing with solid waste, sludge, water, wastewater and project
cost evaluations.
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Education

E £ ENGINEERING-SCIENCE

Biographical Data

JOHN R. ABSALON
Hydrogeologist

B.S. in Geology, 1973, Upsala Collgge, East Orange, New Jersey

Professional Affiliations

Certified Professional Geologist (Indiana No. 46, Virginia No. 241)
Association of Engineering Geologists

Geological Society of America

National Water Well Association

Experience Record

1973-1974

1974-1975

1975-1978

1978-1980

Soil Testing Incorporated-Drilling Contractors,
Seymour, Connecticut. Geologist. Responsible for
the planning and supervision of subsurface investi-
gations supporting geotechnical, ground-water con-
tamination, and mineral exploitation studies in the
New England area. Also managed the office staff,
drillers, and the maintenance shop.

William F. Loftus and Associates, Englewood Cliffs,
New Jersey. Engineering Geologist. Responsible for
planning and management of geotechnical investigations
in the northeastern U.S. and Illinois. Other duties
included formal report preparation.

U.S. Army Environmental Hygiene Agency, Fort Mc-
Pherson, Georgia. Geologist. Responsible for
performance of solid waste disposal facility siting
studies, non-complying waste disposal site assess-
ments, and ground-water monitoring programs at mili-
tary installations in the southeastern U.S., Texas,
and Oklahoma. Also responsible for operation and
management of the soil mechanics laboratory.

Law Engineering Testing Company, Atlanta, Georgia.
Engineering Geologist/Hydrogeologist. Responsible

for the project supervision of waste management, water
quality assessment, geotechnical, and hydrogeologic
studies at commercial, industrial, and government
facilities. General experience included planning and

Ranagenent-of geueral-groundeuwatar manitoring programs,
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John R. Absalon (Continued)

development of remedial action programs, and formula-
tion of waste disposal facility liner system design
recommendations. Performed detailed ground-water
quality investigations at an Air Force installation in
Georgia, a paper mill in southwestern Georgia, and
industrial facilities in Tennessee.

1980-Date Engineering-Science. Hydrogeologist. Responsible
for supervising efforts in waste management, solid
waste disposal, ground-water contamination assessment,
leachate generation, and geotechnical and hydrogeo-
logic investigations for clients in the industrial and
governmental sectors, Performed geologic investiga-
tions at twelve Air Force bases and other industrial
sites to evaluate the potential for migration of haz-
ardous materials from past waste disposal practices.
Conducted RCRA ground-water monitoring studies for in-
dustrial clients and evaluated remedial action alterna-
tives for a county landfill in Florida. Conducted
quality management, hydrogeologic and ground-water
quality programs for the pulp and paper industry at
several mills located in the Southeast United States.

Publications and Presentations

"practical Aspects of Ground-Water Monitoring at Existing Disposal
Sites," 1980, coauthor: R.C. Starr, Proceedings of the EPA National
Conference on Management of Uncontrolled Hazardous Sites, HMCRI,
Silver Spring, MD.

"Improving the Reliability of Ground-Water Monitoring Systems,"
1981, Proceedings of the Madison Conference of Applied Research and
Practice on Municipal and Industrial Waste, University of
Wisconsin-Extension, Madison, WI.

"Identification and Treatment Alternatives Evaluation for Contami-
nated Ground Water," 1982, coauthor: M. R. Hockenbury. Presented
to Association of Engineering Geologists Symposium on Hazardous
Waste Disposal, Atlanta, 17 September.

"Preliminary Assessment of Past Waste Storage and Disposal Sites,"
1982, coauthor: W. G. Christopher. Presented to Association of
Engineering Geologists Symposium on Hazardous Waste Disposal,
Atlanta, 17 September.

"Treatment Alternatives Evaluation for Aquifer Restoration," 1983,
coauthor: M, R, Hockenbury, Proceedings of the Third National
Symposium on Aquifer Restoration and Ground Water Monitoring, NWWA,
Worthington, OH.
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BIOGRAPHICAL DATA

Rocco M. Palazzolo

PIl Redacted Environmental Engineer

Education

B.S. in Civil Engineering, Wayne State University, 1981
M.S. in Environmental Engineering, Georgia Institute of Technology,
1983.

Professional Affiliations

Water Pollution Control Federation

Honorary Affiliation

Tau Beta Pi

Experience Record

1974-1976 R. D. Palazzolo Associates, Consulting Engineers,
P.C., Detrcit, Michigan. Engineering Assistant
responsible for vendor follow-up during expansion of
an transmission manufacturing plant. Acted as liai-
son between automobile manufacturer and vendors of
machine tools, fixtures, gages, etc. Duties included
preparation of weekly progress reports, maintenance
of records, informing vendors of design changes, etc.

1978-~1981 R. D. Palazzolo Associates, Consulting Engineers,
P.C., Detroit, Michigan. Checked designs of machine
tools, fixtures, gages, and materials handling equip-
ment. Also served as Manufacturers' Representative
for tool and die shops.

1981-1983 Georgia Institute of Technology, Atlanta, GA. Gradu-
ate Research Assistant in projects including develop-
ment of a means to improve hydraulic behavior of
fluidized bed reactors, review and experimental
testing of hydraulic models of fluidization and
sedimentation, and a study of absorption enhanced
anaerobic treatment of coal gassification wastewater.
Responsible for design and construction of experimen-
tal apparatus, system operation and maintenance, ‘
experimental measurements and analyses, review of |
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:ﬁ:j data and preparation of reports. Also taught under-
o graduate classes in water distribution and sewer
s system collection design.
E‘). 1983-Date Engineering-Science, Inc., Atlanta, GA. Project
e Engineer responsible for preparation of a RCRA Part B
:3f7 Permit Application, Work included review of hazar-
}ﬂ? dous waste management practices and facilities at the
e plant for compliance with federal and state regula-
i tions. Hazardous waste management processes included
‘gs: contaiper and tank storage, disposal in an on-site
Y secure landfill, and treatment by incineration.
e Project Engineer responsible for investigation of
- environmental impact of a closed garbage and rubbish
landfill on a proposed apartment development, includ-
SO0 ing investigation of pollution of ground water and
}:} o surface water in a nearby stream. Work included
‘jsﬁ ’ development of the history of the landfill, field
}ﬁx sampling and measurements, review of data, and pre-
~ sentation of recommendations.
g§3~ Publications
i f Khudenko, B.M. and Palazzolo, R.M. "Hydrodynamics of Fluidized
'K;“ Bed Reactors for Wastewater Treatment". Proceedings: First
< International Conference on Fixed Film Biological Processes,
4 April 20-23, 1982, Kings Island, Ohio, Vol. 3, pp. 1288-1334.
L
;ﬁ& Palazzolo, R.M. and Khudenko, B.M. "Development of A New Type of
532 Fluidized Bed Reactor". 1International Conference on Scale-up of
e

&

LY

Water and Wastewater Treatment Processes, March 17 and 18, 1983,
Edmonton, Alberta, Canada.
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APPENDIX B
LIST OF INTERVIEWEES AND OUTSIDE AGENCY CONTACTS




TABLE B.1

LIST OF INTERVIEWEES

Most Recent Position Years of Service

Bellows AFS

1. Accounting Clerk 40
2. Manager, Recreation Center . 19
3. NCOIC, CE 3
4. NCO, Supply 2
5. NCOIC, Operating Location Chief,
1957 Comm. Group 2
6. Assistant NCOIC, Diesel Power Section,
1957 Comm. Group 2
7. Radio Technician, 1957 Comm. Group 27
8. Unit Administrator, HARNG 15
9. Heavy Equipment Operator 5
10. Truck Operator 7
11. Motor Pool Mechanic 2
12, CE Shop Foreman 3
13. Former Base Commander, Nike Missile Site 5
14. Former Work Leader, Roads and Grounds, Plumbing 32
and Electric
15. Former Vehicle Mechanic 1
Kaena Pt. STS
1. OIC 1
2. Chief of Support 20
3. Supply Supervisor 6
4. Branch Supervisor 14
5. Power Plant Work Leader 17
6. Maintenance Work Leader 6
7. Supervisor, Land Management Branch,
Schofield Barracks 34
Punamano AFS
1. Site Supervisor 2
2. NCO, Training 2
3. High Voltage Electrician,
Schofield Barracks 6
4. Water Plant Section Foreman,
Schofield Barracks 21
5. Former Detachment Commander
6. Former Radio Technician 2
7. Pest Control Foreman,
Schofield Barracks 34
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e TABLE B.1 (Continued)
s
\ LIST OF INTERVIEWEES
.‘.:
L
. Most Recent Position Years of Service
- Waikakalaua and Kipapa POL
{3 1. Foreman, Fuels Operations 1
* 2. NCOIC, Liquid Fuels Maintenance, 5
A 3. NCO, Liquid Fuels Maintenance 1
v 4. Mechanic, Liquid Fuels Maintenance 16
s 5. Mechanic, Liquid Fuels Maintenance Shop 22
- 6. Former Supervisor, POL Facilities 25
= 7. Terminal Foreman, Waikakalaua and
g Kipapa POL 11
s 8. Former Terminal Foreman, Waikakalaua and
fj Kipapa POL 28
i: Kokee AFS
. ' 1. Supervisor, Quality Control 24
o 2. Supervisor, Maintenance Control : 21
- 3. Foreman, Motor Pool 24
- 4. Maintenance Mechanic 25
‘j Hickam AFB
)
-~ 1. Chief, Real Estate Branch : 34
Wty 2. NCOIC, Bioenvironmental Engineering Services
> 3. NCO, Biocenvironmental Engineering Services 1
e
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TABLE B.2

OUTSIDE AGENCY CONTACTS

4.

6.

U.S. Environmental Protection Agency, Region IX

Pacific Islands Contact Office

300 Ala Moana Boulevard, Room 1302

Honolulu, Hawaii 96813

Vicki H. Tsuhako, Information Specialist (808/546-8910)

U.S. Environmental Protection Agency, Region IX

Mailstop T-4-1

214 Freemont Street

San Francisco, California 94105

Marvin Young, Regional Site Project Officer (415/974-8916)

U.S. Department of Agriculture

Soil Conservation Service

300 Ala Moana Boulevard, Room 3120

Honolulu, Hawaii 96850

Stanley J. Souza, Soil Conservation Technician (808/546-8328)

U.S. Geological Survey

Water Resources Division

300 Ala Moana Boulevard, Room 6110

Honolulu, Hawaii 96850

Dan A. Davis, District Chief (808/546-8333)
Kiyoshi Takasaki, Hydrologist

Charles D. Hunt, Hydrologist

Paul R. Eyre, Hydrologist

Johnson Yee, Chemist

Rose Maruoka, Records Specialist

Hawaii Department of Health

645 Halekauwila Street

Honolulu, Hawaii 96813

Edward N. Yamada, Environmental Engineer,
Permits Branch (808/548-6410)

Thomas E. Arizumi, Chief, Drinking Water
Section (808/548-2235)

Honolulu Board of Water Supply

630 South Beretania Street

Honolulu, Hawaii 96843

Chester Lao, Head, Hydrology-Geology Section (808/527-5276)
Lawrence Whang, Head Environmental Section (808/527-6138)
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APPENDIX C
TENANT ORGANIZATIONS AND MISSIONS

The 15th ABW is the host unit at all of the satellite installations
in this report. Following are the major assigned/supported units and

tenants at each installation.

BELLOWS AFS

1957th Communications Group, Operating Location-A (OL-3)

The 1957th Communications Group, (Air Force Communications Command)
maintains a communications transmitter facility which provides ground-
to-air communications for military aircraft and aircraft transporting
high government officials.

1st Marine Brigade Detachment

Bellows AFS is used by the Marine Detachment for amphibious, heli-
coptor, vehicle and other training for personnel stationed at nearby
Kaneohe Marine Corps Air Station.

291st Maintenance Co., Hawaii Army National Guard

The National Guard unit maintains facilities and equipment for

training personnel.

KAENA PT. STS

Detachment 6, Air Force Satellite Control Facility (AFSCF)

This unit is a part of the RAir Force Systems Command's Space
Division. The Detachment, one of several worldwide units, is respon-
sible for on-orbit control and evaluation of DOD space vehicles. The
Kaena Point Station is utilized for tracking, commanding and processing
orbital data under the direction of Det. 6 AFSCF.

WSMC/Federal Electronics Corp. (ITT)

This contractor is reponsible for AFSCF operations in Building 41,

the tracking equipment at the northern edge of the installation.
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U.S. Army

Army personnel for Schofield Barracks are assigned to Kaena Point

and have maintenance responsibilities at the installation.

PUNAMANO AFS

1891st Communications Squadron

This unit, an Air Force Communications Service organization from
Wheeler AFB, operates the Punamano AFS.

link with the PACAF Command Control Radio Network.

It provides a communications

KOKEE AFS

150th Aircraft Control and Warning Squadron, Hawaii Air National Guard

This unit is headquartered at Kokee AFS and operates the facility.
The primary mission is radar detection, identification and interception.
Aircraft from Hickam AFB's 199th Tactical Fighter Squadron of the Hawaii

Air National Guard are used for interception.

OTHER ORGANIZATIONS

Other tenant organizations found at some of the 15th ABW satellite

sites include:

-'_hv'. 3

Army-Air Force Exchange Service
State of Hawaii

City and County of Honolulu
University of Hawaii

Hawaiian Telephone Co.

o

Hawaiian Electric Co.
Kauai Electric Co.
Civil Air Patrol
Civil Defense

FAA

U.S. Coast Guard
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APPENDIX D
SUPPLEMENTAL BASE FINDINGS INFORMATION
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> . TABLE D.1

PESTICIDES CURRENTLY USED
15TH ABW SATELLITE SITES

Current Approximate

Type Use Annual Quantity
Bellows - Roundup Herbicide 50 gal.
Rodeo Herbicide 20 gal.
Fenamine - 50 gal.
Kaena Pt. - Warfin Rodenticide 60 1b.
Diazinon Insecticide 120 gal.
Punamano - Warfin Rodenticide 60 1b.
Diazinon Insecticide 120 gal.
Kipapa - Roundup Herbicide 1 gal.
Waikakalaua - Roundup Herbicide 1 gal.
Kokee - Roundup Herbicide 5 gal.
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" TABLE D. 2
-
'\” LIQUID FUEL AND WASTE OIL TANKS
15TH ABW SATELLITE SITES
.\ <
N
-\ 1
S Total Storage Above or
L. Material No. of Capacity Below Diked or
A Facility Stored Tanks (gal) Ground  Undiked
[
o'
o Bellows Mogas 2 12,000 Below NA
< Diesel 1 600 Above Undiked
N Diesel (1) 4 100, 000 Below NA
M Waste 0il (2) 1 300 Below NA
X Mogas or Diesel (3) 2 800 Above Undiked
. Abandoned (Avgas) (3) 12 600,000 - Below NA
3 Abandoned (Diesel) 1 6,000 Below NA
Kaena Pt. Diesel 2 40,000 Below NA
Mogas 4 2,000 Below NA
Punamano Diesel 2 1,000 Below NA
Kipapa JP-4 4 10,000,000 Below NA
P ' Diesel 1 500 Below NA
% Waikakalaua JP-4 9 15,750,000 Below NA
y Diesel 1 600 Below NA
?
) Kokee Diesel 1 15,000 Below NA
’J Mogas . 1 2,000 Below NA
:J
-
': (1) Receives other waste fluids in addition to oil.
[ | ({2) Tanks on wheeled trailers -~ National Guard portable units.
& (3) No data on method of abandonment.
W NA = Not applicable.
2
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e TABLE D.3
€
I PCB AND PCB-CONTAMINATED TRANSFORMERS IN SERVICE

X AT 15TH ABW SATELLITE SITES
=

A

-":‘(

;u

Facility Transformers

o

T Bellows None known to exist but all transformers
{:i have not been tested.
N Kaena Pt. PCB >500 ppm for transformer Serial No.
o E687253 (225 KVA) located at Building 13.
f: Punamano None known to exist but all transformers
- have not been tested.

el Kipapa None known to exist but all transformers
f:f have not been tested.

-~

:3 Waikakalaua None known to exist but all transformers
2 have not been tested.
TN
> Kokee None known to exist but all transformers
o have not been tested.
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TABLE D.6 |
L; MUNICIPAL AND HIGH-CAPACITY WATER WELLS

o

IN USE NEAR POL PIPELINE AND POL FACILITIES

Depth

Local No. 014 No. Name Use (feet) !

\

3-2201-03 W257-A Schof. Brks. Irrigation 230.00 T
3-2201-04 W257-B Schof. Brks. Irrigation 226,00

3-2201-07 W257-C Schof. Brks. Irrigation 282,00 j

3-2201-11 W255-1 Puuloa Domestic 175.00 1

3-2201-13 W255-2 Puuloa’ Domestic 200.00 ]

3-2202-21 s3 Schof. Brks. Irrigation 156.00 ;

3-2203-01 W274-A Schof. Brks. Irrigation 213.00 J

3-2203-02 W274-B Schof. Brks. Irrigation 158,00 j

3-2203-03 W274-C Schof. Brks. Irrigation 263,00 {

3-2203-04 W274-D Schof. Brks. Irrigation 233.00 §

3-2203~-05 W274-E Schof. Brks. Irrigation 246,00 |
3-2203-06 W274-F Schof. Brks.  Irrigation ©197.00
3-2254-01 s Puuloa Public Supply 210.00
3-2254-02 w178-2 Puuloa Public Supply 164.00
3-2255-05 w178 Puuloa Irrigation 545,00
3-2255-32 S5 Waipahu Public Supply 99,00
3-2255-36 W189-3B Waipahu Domestic 240.00
3-2255-37 wW189-4A Waipahﬁ Public Supply 345.00
3-2255-38 W189-4B Waipahu Public Supply 359,00
3-2255-39 W189-4C Waipahu Public Supply 399,00
- 3-2300-05 w245 Waipahu Domestic -
x 3-2300-07 W246-A Waipahu Irrigation -
v 3-2300-11 w238 Waipahu Irrigation 202,00
; 3-2300-17 W246-H Waipahu Irrigation 430.00
-7 3-2300-19 253-1 Waipahu Institutional 131.00
;j 3-2300-20 238-1 waipahu Irrigation 204.00
:; 3-2301-05 W247-E Waipahu Public Supply 410,00
-"' 3-2301-09 wW247-1 Waipahu Irrigation 490.00
- 3-2301-10 W247-J3 Waipahu Irrigation 498.00
? 3-2301-14 w248-D Waipahu Irrigation 500,00
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.;{ TABLE D.6 (Continued)
T MUNICIPAL AND HIGH-CAPACITY WATER WELLS
; : IN USE NEAR POL PIPELINE AND POL FACILITIES
e
Z;f Depth
xﬁ Local No. 014 No. Name Use (feet)
o
“ 3-2301=15 W248-E Waipahu Irrigation 500.00
> 3-2301-16 W248-F Waipahu Irrigation 500.00
f;i 3-2301-17 W248-G Waipahu Irrigation 500.00
~Zi 3-2301-18 W248-H Waipahu Irrigation 500.00
A 3-2301-19 W248-1 Waipahu Irrigation 500. 00
v;i 3-2301-20 wW248-J Waipahu Irrigation 500.00
Ej 3-2301-21 W249-2 Waipahu Irrigation 425.00
*; 3-2301-22 W249-B Waipahu Irrigation 425.00
" 3-2301-23 W249-C Waipahu Irrigation 400,00
'Eﬁ 3-2301-24 W249-D waipahu Irrigation 410.00
R 3-2301-25 W249-E Waipahu Irrigation -
= 3-2301-26 W249-F Waipahu Irrigation 410.00
\-_ 3-2301-27 W249-G Waipahu Irrigation ’ 400,00
“?Z 3-2301-28 W249-H Waipahu Irrigation 400.00
tf 3-2301-29 W249-1 Waipahu Irrigation 410.00
;: 3-2301-30 W249-J Waipahu Irrigation 420,00
- 3-2301-31 W249-K Waipahu Irrigation 429,00
';; 3-2301-32 W249-L Waipahu Irrigation 439,00
-Ei 3-2301-34 W256-3A Schof. Brks., Public Supply 194,00
;ﬁ 3-2301-35 W256-3B Schof. Brks.  Public Supply 197.00
o 3-2301-36 W256-3C Schof. Brks. Public Supply 198,00
_fé 3-2301-37 W256-3D Schof. Brks. Public Supply 195.00
fﬁ: 3-2301-38 HOAEAE Schof. Brks. Public Supply 276.00
:;7 3-2301-39 HOAEAE Schof. Brks.  Public Supply 273,00
{: 3-2302-01 W256-2A Schof. Brks. Public Supply 350,00
ii 3-2302-02 W256-2B Schof. Brks. Public Supply 338,00
:: 3-2302-03 Kunia 1-3 Schof. Brks. Public Supply 246.00
tiﬁ 3-2302-04 Kunia 1-4 Schof. Brks. Public Supply 391,00
% f 3-2354-01 s12 Waipahu Public S-pply 183.00
:j 3-2355-03 W189-1A Waipahu Public Supply 342.00
" |
- D-9 |
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" TABLE D.6 (Continued)
i~ MUNICIPAL AND HIGH-CAPACITY WATER WELLS
= : IN USE NEAR POL PIPELINE AND POL FACILITIES

&t
_.‘% Depth ‘
"f‘: Local No. 014 No. Name Use (feet) ‘
o
4 3-2355-05 W189-1C Waipahu Public Supply 340.00 |
'?ﬁ 3-2355-06 w189-2a Waipahu Public Supply 360,00 !
é; 3-2355-07 W189-2B Waipahu Public Supply 358.00 ‘
s 3-2355-09 W191-12 Waipahu Public Supply 413,00 |
. 3-2355-10 W191-1B Waipahu Public Supply 413.00 |
:.’ 3-2355-11 wW191-1C Waipahu Public Supply 413.00 ‘
o 3-2355-12 W191-1D Waipahu Public Supply 413.00
N 3-2355-13 W191-1E Waipahu Public Supply 413.00

X 3-2355-14 W191=-1F Waipahu Public Supply 413.00
- 3-2356-19 W196-F Waipahu Irrigation 550.00 }
N 3-2356-20 W196-G Waipahu Irrigation 550. 00 ‘
5 3-2356-21 W196-H Waipahu Irrigation 550.00 |
o 3-2356-22 W196-I Waipahu Irrigation 550. 00
o 3-2356-23 W196-J Waipahu Irrigation 550.00
:;Z 3-2356-24 W196-K Waipahu Irrigation 550. 00
- 3-2356-25 W196-L Waipahu Irrigation 550.00
: 3-2356-26 W196-M Waipahu Irrigation 550,00

% 3-2356-27 W196-N Waipahu Irrigation 550,00

o 3-2356-28 W196-0 Waipahu Irrigation 550. 00

= 3-2356-29 W196-P Waipahu Irrigation 550. 00

- 3-2356-30 W196-Q Waipahu Irrigation 550,00

o 3-2356-31 W196-R Waipahu Irrigation 550.00

2% 3-2356-32 W196-S Waipahu Irrigation 550. 00
.~ 3-2356-33 W196-T Waipahu Irrigation 550.00
N 3-2356-34 W197=-A Waipahu Irrigation 955,00
o 3-2356-36 W197-C Waipahu Irrigation -
:3; 3-2356-37 W197-D Waipahu Irrigation 707.00
"? 3-2356-38 W197-E waipahu Irrigation 405.00

:':-\ 3-2356-39 W197-F Waipahu Irrigation 503.00

BN 3-2356-40 W197-G Waipahu Irrigation 510.00
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TABLE D.6 (Continued)
MUNICIPAL AND HIGH-CAPACITY WATER WELLS
IN USE NEAR POL PIPELINE AND POL FACILITIES

Depth

Local No. 0l1d No. Name Use (feet)

3-2356-41 W197-H Waipahu Irrigation 504.00
3-2356-42 wW197-J Waipahu Irrigation 484,00
3-2356-49 W195-1A Waipahu Public Supply 327.00
3-2356-50 W195-1B Waipahu Public Supply 327.00
3-2356-54 W191-2 Waipahu Irrigation 552.00
3-2356-55 W191-3A Waipahu Public Supply 289,00
3-2356-56 W191-3B Waipahu Public Supply 549.00
3-2356-58 AIEA Waipahu Public Supply 341,00
3-2356-59 - Waipahu Public Supply 345.00
3-2356-60 Waimalu II Waipahu Public Supply 240.00
3-2356-61 Kaonohi II Waipahu Public Supply 194,00
3-2356-62 Kaonohi II Waipahu Public Supply -
3-2356-63 Waimalu IXI Waipahu Public Supply -
3-2356-64 Waimalu II Waipahu Public Supply 240,00
3-2356-65 Kaonohi II Waipahu Public Supply -
3-2357-07 w198-1 Waipahu Domestic - .00
3-2357-08 w198-2 Waipahu Domestic 72.00
3-2357-13 s8 Waipahu Irrigation 96.00
3-2357-21 wW198-3 Waipahu Irrigation 167.00
3-2357-23 Waiau Waipahu Public Supply 230.00
3-2357-24 Waiau Waipahu Public Supply 266,00
3-2358-01 w200 Waipahu Irrigation 91.00
3-2358-02 w201 Waipahu Irrigation 336.00
3-2358-08 w204 Waipahu Irrigation 59.00
3-2358-14 wW203-2 Waipahu Irrigation 175.00
3-2358-21 W204-3 Waipahu Irrigation 120.00
3-2358-22 wW204-4 Waipahu Irrigation 76.00
3-2358-23 wW204-5 Waipahu Domestic 150.00
3-2358-24 W204-6 Waipahu Domestic 120,00
3-2358-25 wW204-7 Waipahu Irrigation 150,00
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TABLE D.6 (Continued)
MUNICIPAL AND HIGH-CAPACITY WATER WELLS
IN USE NEAR POL PIPELINE AND POL FACILITIES

Depth

Local No. 0l4 No. Name Use (feet)

3-2358-26 wW204-8 Waipahu Irrigation 150.00
3-2358-27 wW200-1 Waipahu Irrigation 100.00
3-2358-29 wW204-9 Waipahu Irrigation 50.00
3-2358-30 W204-16 Waipahu Domestic 103,00
3-2358-32 W204-18 Waipahu Irrigation 78.50
3-2358-33 W204-19 Waipahu Irrigation 136.00
3-2358-34 W204-20 Waipahu Irrigation 156.00
3-2358-35 W204-21 Waipahu Domestic . 102,00
3-2358-36 W204-22 Waipahu Domestic 102.00
3-2358-37 W200-3 Waipahu Irrigation 98.00
3-2358-38 W204-27 Waipahu Domestic 100.00
3-2358-40 W204-30 Waipahu Domestic  119.00
3-2358-41 W204-31 Waipahu Irrigation 90. 30
3-2358-42 W204-35 Waipahu Irrigation 110.00
3-2358-43 W204-36 Waipahu Domestic 30.00
3-2358-44 W204-38 Waipahu Irrigation 165.00
3-2358-45 W204-40 Waipahu Domestic 101.00
3-2358-46 W204-41 Waipahu Domestic 175.00
3-2358-47 W204-43 Waipahu Domestic 141,00
3-2358-48 W201-1 Waipahu Irrigation 195,00
3-2358-49 Pearl Waipahu Domestic 125.00
3-2359-04 W204-10 Waipahu Irrigation 105.00
3-2359-05 W204-11 Waipahu Irrigation ) 57.00
3-2359-06 W204-12 Waipahu Irrigation 131.00
3-2359-07 W204-13 Waipahu Domestic 140,00
3-2359-08 W204-14 Waipahu Irrigation 96.00
3-2359-09 wW204-15 Waipahu Domestic 102,00
3-2359-10 W204-23 Waipahu Domestic 100.00
3-2359-11 W204-24 Waipahu Domestic 130,00
3-2359-12 W235-1 Waipahu Domestic 276,00
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TABLE D.6 (Continued)
MUNICIPAL AND HIGH-CAPACITY WATER WELLS
IN USE NEAR POL PIPELINE AND POL FACILITIES

Depth

Local No. 0ld No. Name Use (feet)

3-2359-13 w204-~25 Waipahu Domestic 130.00
3-2359-14 W204-~28 Waipahu Irrigation 171.00
3-2359-15 W204-~-32 Waipahu Irrigation 191.00
3-2359-16 wW204-33 Waipahu Irrigation 162.00
3-2359-17 W204~34 Waipahu Irrigation 175.00
3-2359-18 wW204-37 Waipahu Irrigation 126.00
3-2400-01 W241-1A Waipahu Public Supply 355.00
3-2400-02 W241-1B Waipahu Public Supply 355,00
3-2400-03 wW241-1C Waipahu Public Supply 386,00
3-2400-04 W241-1D Waipahu Public Supply 386,00
3-2402-01 W256-4A Schof. Brks. Public Supply 575.00
3-2402-02 W256-4B Schof. Brks. Public Supply 575.00
3-2456-01 Newtown Waipahu Public Supply 307.00
3-2456~02 Newtown 2 Waipahu Public Supply 301.00
3-2456-03 Newtown Waipahu Public Supply 307.00
3-2457-01 W202-2a Waipahu Public Supply 398,00
3-2457-02 w202-2B Waipahu Public Supply 415,00
3-2457-03 W202-2C Waipahu Public Supply 425,00
3-2457-05 W196-2F Waipahu Public Supply 444,00
3-2457-06 W196-2A Waipahu Public Supply 458,00
3-2457-09 W196-2B Waipahu Public Supply 461,00
3-2457-10 W196-2D Waipahu Public Supply 368,00
3-2457-11 W196-2H Waipahu Public Supply 363.00
3-2457-12 W196-2G Waipahu Public Supply 367.00
3-2457-13 W196-3B Waipahu Public Supply 504,00
3-2457-14 W196-3A Waipahu Public Supply 504,00
3-2457-15 W196-3C Waipahu Public Supply 504,00
3-2458-01 s9 Waipahu Public Supply 102,00
3-2458-02 W202-1A Waipahu Public Supply 150,00
3-2458-03 wW202-1B Waipahu Public Supply 140,00
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TABLE D.6 (Continued)
MUNICIPAL AND HIGH-CAPACITY WATER WELLS
IN USE NEAR POL PIPELINE AND POL FACILITIES

D-14

Depth
Local No. Old No. Name Use (feet)
3-2459-01 W239-A Waipahu Irrigation 704,00
3-2459-02 wW239-B Waipahu Irrigation 582.00
3-2459-03 W239-C Waipahu Irrigation 739.00
3-2459-04 W239-D Waipahu Irrigation 706.00
3-2459-05 W239-E Waipahu Irrigation 600.00
3-2459-06 W239-F Waipahu Irrigation 700.00
 3-2459-07 W239-G Waipahu Irrigation 590. 00
3-2459-08 W239-H Waipahu Irrigation 577.00
3-2459-09 W239-I Waipahu Irrigation 707.00
3-2459-10 W239-J Waipahu Irrigation 700.00
3-2459-11 W239-K Waipahu Irrigation -
3-2459-12 W239-L Waipahu Irrigation -
3-2459-13 W239-M Waipahu Irrigation 700.00
3-2459-14 W239-N Waipahu Irrigation 700.00
3-2459-17 w204-29 Waipahu Domestic 142.00
3-2459-18 w204-39 Waipahu Domestic 185,00
3-2459-19 W241-2A Waipahu Public Supply 337.00
3-2459-20 W241-2B Waipahu Public Supply 337.00
3-2459-21 W239-2 Waipahu Irrigation 456.00
3-2459-22 - Waipahu Public Supply 114.00
3-2459-23 WAIPIOHTS3 Waipahu Public Supply 363.00
3-2459-24 WAIPIOHTS4 Waipahu Public Supply 367.00
3-2459-25 - Waipahu Domestic 100.00
3-2500-01 WAIPIO 1 Waipahu Public Supply 546,00
3-2500-02 WAIPIO 2 Waipahu Public Supply 560,00
3-2558-10 S16 Waipahu Public Supply 170.00
3-2600-02 W251-2 Waipahu Public Supply 401,00
3-2600-03 MILIL III 1 Waipahu Public Supply 850,00
3-2600-04 MILIL IIXI 2 Waipahu Public Supply 850. 00
3-2603-01 W330-8 Schof. Brks. Public Supply 991.00
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:Zii TABLE D.6 (Continued)

;‘» MUNICIPAL AND HIGH-CAPACITY WATER WELLS

o IN USE NEAR POL PIPELINE AND POL FACILITIES

s

L' Depth

;- Local No. 014 No. Name Use {feet)

[
3-2658-01 W250-3A Waipahu Irrigation 805,00
3-2658-02 W250-3B Waipahu Irrigation 835.00
3-2658-03 -- Waipahu Irrigation -
3-2800-01 W250-4A Waipahu Public Supply 1012,00
3-2800-02 W250-4B Waipahu Public Supply 1008.00
3-2800-03 MILIL TN 3 Waipahu Public Supply 1022.00
3-2800-04 MILIL TN 4  Waipahu Public Supply 1008.00
3-2803-05 W330-7C Schof. Brks. Public Supply 1020.00
3-2803-07 KUNIA Schof. Brks. Irrigation 990. 00
3-2859-01 MILIL II 1 Waipahu Public Supply 995,00
3-2859-02 MILIL II 2 Waipahu Public Supply 985.00
3-2901-01 W330-A Schof. Brks.  Public Supply  80.00
3-2901-02 W330-B Schof. Brks. Public Supply 27.50
3-2901-03 W330-C Schof. Brks. Public Supply 150.00
3-2901-04 w330-D Schof. Brks. Public Supply 203.00
3-2901-05 T7 Schof. Brks. Public Supply 300.00
3-2901-06 W330-E Schof. Brks. Public Supply 264.00
3-2901-07 sS4 Schof. Brks. Public Supply 566,00
3-2901-08 W330-3 Schof. Brks. Public Supply 880,00
3-2901-09 W330-6 Schof. Brks. Public Supply 990.00
3-2901-10 W330-F Schof. Brks. Public Supply 287.00
3-2901-11 W330-9 Schof. Brks. Public Supply 821.00
3-2904-01 W330-4 Schof. Brks, Public Supply 170.00
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APPENDIX E
MASTER LIST OF SHOPS
Present Handles Generates Typical
Location Hazardous Hazardous TSD
Name (Bldg. No.) Materials Wastes Methods
BELLOWS AFS
1957th Communications
Group, OL-A 700,701,703 Yes Yes Off Base
Detachment 1, 15th
Air Base Wing
CE Shop 538,544 Yes Yes Off Base
Motor Pool 540 Yes Yes Off Base
Hawaii Army National
Guard, 29i1st
Maintenance Co. 804,806,808 Yes Yes Off Base
KAENA PT. STS
Generator and
Maintenance Bldg. 39 & 35 Yes Yes Off Base
Antenna & Admin. 41 Yes Yes Off Base
Antenna & Admin. 10,13 & 19 Yes Yes Off Base
PUNAMANO AFS
Generator Building T-78 Yes Yes Off Base
Administration Bldg. T-84 No No -
KOKEE AFS
Vehicle Maintenance 10 Yes Yes Off Base
Antenna & Other Bldgs. 1&5 Yes Yes Off Base
Generator Building 2 Yes Yes Off Base
E~1
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BELLOWS AFS

Landfill
FACING NORTH

BELLOWS AFS

Waste Oil Tank
FACING EAST
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KAENA PT. STS

Waste Oil Accumulation Area
FACING SOUTHWEST

Vo : PUNAMANO AFS

et
LR iy

. Near Motor Pool
z FACING SOUTHWEST
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WAIKAKALAUA POL

\

Storage Area
FACING NORTH

WAIKAKALAUA POL

Storage Area
FACING SOUTH
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KIPAPA POL

e S ™

Tank Sludge Disposal Area
FACING EAST

WAIKAKALAUA POL

AN ’,
e

-
2
-

Tank Sludge Disposal Area
FACING NORTH
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APPENDIX G
USAF INSTALLATION RESTORATION PROGRAM
HAZARD ASSESSMENT RATING METHODOLOGY
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APPENDIX G

USAF INSTALLATION RESTORATiON PROGRAM
HAZARD ASSESSMENT RATING METHODOLOGY

BACKGROUND

The Department of Defense (DOD) has established a comprehensive
program to identify, evaluate, and control problems associated with past
disposal practices at DOD facilities. One of the actions required under

this program is to:

"develop and maintain a priority listing of con-

taminated installations and facilities for remedial

action based on potential hazard to public health,

welfare, and environmental impacts."™ (Reference:

DEQPPM 81-5, 11 December 1981).

Accordingly, the United States Air Force (USAF) has sought to establish
a system to set priorities for taking further actions at sites based
upon information gathered during the Records Search phase of its In-
stallation Restoration Program (IRP).

The first site rating model was developed in June 1981 at a meeting
with represenatives from USAF Occupational and Environmental Health
Laboratory (OEHL), Air Force Engineering and Services Center (AFESC),
Engineering-Science (ES) and CH2M Hill. The basis for this model was a
system developed for EPA by JRB Associates of McLean, Virginia. The JRB
model was modified to meet Air Force needs,

After using this model for 6 months at over 20 Air Force installa-
tions, certain inadequacies became apparent. Therefore, on January 26
and 27, 1982, representatives of USAF OEHL, AFESC, various major com-
mands, Engineering-Science, and CH2M Hill met toc address the inade-
quacies. The result of the meeting was a new site rating model designed
to present a better picture of the hazards posed by sites at Air Force
installations. The new rating model described in this presentation is

referred to as the Hazard Assessment Rating Methodology.

G-1

T S s T G T SR YR SR G VY »

B AT AT AN D T T



-
'~
-
«
I
L]
-

A Lt S
A e
%v-a::.'ﬂdl

-PURPOSE

o

The purpose of the site rating model is to provide a relative

ranking of sites of suspected contamination from hazardous substances.

a1 e s

This model will assist the Air Force in setting priorities for follow-on

site investigations and confirmation work under Phase II of the IRP.

.;- —

This rating system is used only after it has been determined that

(1) potential for contamination exists (hazardous wastes present in
sufficient quantity), and (2) potential for migration exists. A site

can be deleted from consideration for rating on either basis.,

DESCRIPTION OF MODEL

-, Like the other hazardous waste site ranking models, the U.S. Air
Force's site rating model uses a scoring system to rank sites for
priority attention. However, in developing this model, the designers
incorporated some special features to meet specific DOD program needs.
The model ‘uses data readily obtained during the Records Search
portion (Phase I) of the IRP. Scoring judgments and computations are
easily made. In assessing the hazards at a given site, the model
develops a score based on the most likely routes of contamination and
the worst hazards at the site, Sites are given low scores only if there
are clearly no hazards at the site., “This approach meshes well with the
policy for evaluating and setting restrictions on excess DOD properties.

As with the previous model, this model considers four aspects of

A E NSNS,

the hazard posed by a specific site: the possible receptors of the
contamination, the waste and its characteristics, potential pathways for
waste contaminant migration, and any efforts to contain the contami-
nants. Each of these categories contains a number of rating factors

that are used in the overall hazard rating.

NP prdrrrd

The receptors category rating is calculated by scoring each factor,
multiplying by a factor weighting constant and adding the weighted

scores to obtain a total category score.

o
]
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- . The pathways category rating is based on evidence of contaminant
migration or an evaluation of the highest potential (worst case) for
contaminant migration along one of three pathways. If evidence of
o . contaminant migration exists, the category is given a subscore of 80 to

100 points. For indirect evidence, 80 points are assigned and for

- direct evidence, 100 points are assigned. If no evidence is found, the
’¥ highest score among three possible routes is used. These routes are
2 surface water migration, flooding, and ground-water migration. Evalua-

tion of each route involves factors associated with the particular mi-
o gration route. The three pathways are evaluated and the highest score
among all four of the potential scores is used.
}i The waste characteristics category is scored in three steps.
' First, a point rating is assigned based on an assessment of the waste
quantity and the hazard (worst case) associated with the site, The
level of confidence in the information is also factored into the

assessment, Next, the score is multiplied by a waste persistence

A factor, which acts to reduce the score if the waste is not very
Q;: persistent, Finally, the score is further modified by the physical
‘ii state of the waste. Liquid wastes receive the maximum score, while
f; scores for sludges and solids are reduced.
33 The scores for each of the three categories are then 2ided together
:i: and normalized to a maximum possible score of 100. Then the waste man-
{f agement practice category is scored. Sites at which there is no con-
.: tainment are not reduced in score. Scores for sites with limited con-
,._ tainment can be reduced by 5 percent. If a site is contained and well
lf managed, its score can be reduced by 90 percent. The final site score
:;% is calculated by applying the waste management practices category factor
:?j to the sum of the scores for the other three categories,
hd
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FIGURE 2
HAZARD ASSESSMENT RATING METHODOLOGY FORM

Page 1 of 2

NAME QF SITE

LOCATION

DATE QF OPERATION OR QCCURRENCE
OWNER/QPERATOR
COMMENTS /DESCRIPTION
SITE BRATED BY ’

. RECEPTORS
Pactor Maximum
Rating Pactor Possible
Rating Pactor {0=3) Multiplier Score Score

A. Pooulation within 1,000 feet Of site 4

8. Distance to nearest well 10

C. Land use/zoning within 1 mile radius 3

D. Distance to ceservation boundary [ -

B. Critical environmenes within 1 mile radius of site 10

P. Water quality of nearest surface water body []

G. Ground water use of upvermost aquifer 9 . »

g. Popuiation served by surface water supply
#ithin 3 miles downstream of site 8

I. Population served by ground-water supply
within 3 :iles of site [

Subtotals

Receptors subscore (100 X factor score subtotal/maximus score subtotal)

Il. WASTE CHARACTERISTICS

A. Select the factor score based on the estimated quantity, the deqgree of hazard, and the confidence level of
the information.

-

. Waste quantity (S = small, M = medium, L = large)
"

. Confidence level (C = confirmed, 3 = suspected)

3. Hazard racing (H = high, M = medium, L = low)

Factor Subscore A (from 20 to 100 based on factor score matrix)

.
T

AT 8. Apply persistence factor

,_-;;i Pactor Subscore A X Pecsistence Factor » Subscore B

'-’:'.' X -
i._.-"

v

v . C. Apply physical state aultiplier

1

1

Subscore 3 X ?hysical State Multiplier = Waste Characteristics Subscore

v v
4 5

s 2 s

o W
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=, FIGURE 2 (Continued)
y o Page 2 of 2
n‘{.’

i M. PATHWAYS

“'-: Pactor Maximum

: Rating Factor Possible

X Rating Factor (0=-3) Multiplier Score Score

» ' N

A. If there is evidence of migration of hazardous contaminants, assign maximum factor subscore of 100 poiats ‘ot
dizect evidence or 80 points for indizect evidence. If direct evidence exists then proceed to C. 1f no
»a evidence or indirect evidence exists, proceed to B.

::,-.: Subscore

— 8. Rate the migration potential for 3 potential pathways: surface water migration, flooding, and ground-water
o, migration. Select the highest rating, and proceed to C.

._"-,

\2 1. Surface water migration

)

] Distance to nearest surface water 8
N Net precipitation §
KN

RN Surface erosion 8

’-. .

~:,j- Surface cermeability §

Ch

; Rainfall intensity 8

y Subtotals |
{ Subscoze (100 X factor score subtotal/maximum score subtotal) !
i 2. PFlooding | ! |
oS Subscore (100 x factor score/3)
A . 3. Gound-water migration

:':-.: Depth to ground water 3 I

.~_‘:\ Net orecipitation 6 !
‘--\ ‘

Y Soil permeability 3

W)

& Subsurface flows 8

:_ Dicect access to ground water . 8

,o -

L Subtotals

g

" Subscore (100 x factor score subtotal/maximum score subtotal)

'"- C. Highest pathway subscore.
o
8N Enter the highest subscote value from A, B-1, B-2 or B-3 above.

S
: :: Pathways Subscore

i —_—

()

55 IV. WASTE MANAGEMENT PRACTICES

<

4%

\i. A. Average the three subscores for czeceaptors, waste characteristics, and pathways.

~e

7 Receptors —
‘-.u: Waste Characteristics

3 Pathways
2 Total divided by 3 =

v Gross Total Score
‘.-": 8. Apply factor for waste contaimment from waste management practices

.8
8
I
N " .
e e

Gross Total Score X Waste Management Practices PFactor = Final Score

e sy
3
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HAZARD RSSESSMENT RATING METHODOLOGY FORM

Name of Site: Landfill
Location: Bellows AFS
Date of Operation or Occurrence:  1949's to 1970's; hazardous wastes 1943-46
- Owner/Operator: Bellows AFS .
Comments/Descriptions fssume some hazardous wastes from shops 1943-1946 disposed

Site Rated by: R. L. Thoewm
I. RECEPTORS

Factor Multi- Factor Maxieum
Rating plier Score Possible
Rating Factor (e-3) Score

A. Population within 1,000 feet of site ) 4 L 12
B. Distance to nearest well 3 10 3 k| ‘
Land use/zoning within 1 mile radius 3 3 9 9 |

D. Distance to reservation boundary 2 6 12 18

E. Critical envirorments within | mile radius of site 2 10 ] k- |

F. Water quality of nearest surface water body 1 6 6 18

8. Ground water use of uppermost aguifer 1 9 9 27

H Pogulation served by surface water supply e 6 ) 18

; wi hlint.} siles downstrean of stite X . 6 . "

. ation served nd-water su
min 3 miles of 3t2'°“ PPy
Subtotals 86 180
Receptors subscore (100 x factor score subtotal/maximum score subtotal) 48
IETIRESE

I1. WASTE CHARACTERISTICS

A. Select the factor score based on the estimated quantity, the degree of hazard, and the confidence level of
the information.

1. Waste quantity (i1=small, 2=wedium, 3=largel s
2 Confidence level (i=confirmed, spected) [
3. Hazard rating (1=low, 2=medius, 3=high) h

Factor Subscore A (from 20 to 108 based on factor score matrix) 0

B. 1 istence factor
mtzrpes?bseou R x Persistence Factor = Subscore B

) ] .00 = )

C. Appl ical state multiplier
émyﬁ x Physical Statg Multiplier = Haste Characteristics Subscore

64 X 1.89 = 64
ERXATTEEEER

“

-

-

~

. d
L ] H-1

~
Is:

\.

o
s’
»




Landfill Continued Page 2 of 2

II1, PATHNAYS

A. If there is evidence of migration of hazardous contaminants, assign maxiwum factor subscore of 109 goints for
direct evidence or 80 points for indirect evidence. If direct evidence exists then proceed to C. If no evidence
or indirect evidence exists, procesd to B. 0

B. Rate the migration potential for 3 potential pathways: surface water migration, flooding, and ground-water
wigration. !Select he highest ratirpn:t and proged t? C. gration M

Factor Multi- Factor Maxisus
Rating Factor Rating plier Score Possible
(@-3) Score

1. Surface Water Nigration

Distance to nearest surface water 3 8 24 24
Net precipitation e 6 12 18
i o I
ace ili
Rainfall intensity d 3 8 24 24
Subtotals 74 108
Subscore (100 x factor score subtotal/maximm score subtotal) 69
2. Flooding 1 1 1 3
Subscore (100 x factor score/3) K ¢}
3. Ground-water migration
h to ground water 2 8 16 )
Soi1 paranata ity i § & A
i
Subsurface t‘ltmsy ] 8 [ ] 4
Direct access to ground water ) 8 0 24
Subtotals 1) 114
Subscors (100 x factor score subtotal/maximum score subtotal) k)
C. Highest pathway subscore.
Enr:rthzhim subscore value from A, B-1, B-2 or B-3 above.
Pathways Subscore 69
]

IV. WASTE MANRGEMENT PRACTICES
A. Average the three subscores for receptors, uutodmactlr‘gmcs,admm

Waste Characteristics 2;
Total 181 divided by 3 = 60 Oross total score
B. Apply factor for waste cont~irment from waste u:g-w practices.
Bross total score x waste management practices factor = final score

- ] 1.00 = \ 60 \
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Page 1 of 2

HAZARD RSSESSMENT RATING METHODOLOGY FORM

. Name of Site: WI!I Shop Area/Septic Tank Systew
Location: Bellows AFS
Date of Operation or Occurrence: 1943 - 46
Owner/Operator: Bellows AFS .
Comments/Description: fissume some hazardous wastes from shops disposed

Site Rated by: R. L. Thoes

1. RECEPTORS . .
Factor Multi- Factor Maximum
Rating plier Score DPossible
Rating Factor (-3 Score
A Populatxon within 1,000 feet of site [ 4 9 12
B. Distance to nearest well 3 10 k- | K- ]
C. Land use/zoning within 1 mile radius 3 3 9 9
D. Distance to reservation boundary 3 6 18 18
E. Critical envirorments within 1 mile radius of site 2 10 L] 33
F. Nater quality of nearest surface water body 1 6 [ 18
. Ground water use of uppersost aquifer 1 9 9 a
H. Dogulatxon served by surface uater supply ) 6 ) 18
hin 3 miles dounstreal of site
lation served by ground-water supply 0 6 ) 18
ithin 3 miles of site
Subtotals % 1680
Receptors subscore (100 x factor score subtotal/maximum score subtotal) 51
]

11. WASTE CHARACTERISTICS

A. Select the factor score based on the estisated quantity, the degree of hazard, and the confidence level of
the inforsation.

1. Waste quantity (1=small, 2=medius, 3=large) ]
2. Confidence level (1=confirmed, 2=suspected) ]
3. Hazard rating (1=low, aaedxu, 3=high) h

Factor Subscore A (from 20 to 100 based on factor score matrix) ]

gpply persistence factor
actor Subscore A x Persistence Factor = Subscore B

L ] 0.00 = 2

ly physical state multiplier
gscore B x Physical State Multiplier = Waste Characteristics Subscore

X" X 1.08 z 3

H-3

R Ot LU0 O Lt C O, 2R CO 00 JC U, O, SO N MR PR 0 M R B B L CHRLUE LOLRR G LI THLGLEL LALR LR A'AJ
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S WII Shop Area Continued Page 2 of 2
e I11. PATHWAYS . |
. A. If there is evidence of ngrahon of hazardous contaminants, assign saximums factor subscore of 100 points for :
. direct evidence or 89 poimts for mdxrect evidence. If direct evidence exists then proceed to C. If no evidence
k. 4 or indirect evidence exists, proceed to B. i
. Subscore e
-’:".f B. Rate the mi atxon ential for 3 potential pathways: surface water migration, flooding, and ground-water
- migration. l”' he highest ratxg:t and prog:ed ys qrasion "
S Factor Multi- Factor Maxims
Rating Factor Rating plier Score Possible
= -3 Score
o 1. Surface Mater Nigration
-t Distance to nearest surface water 1 8 8 24
N !kt precxpxtatxon 2 6 12 18
B e I A
g ace ili
N Rainfall intensity | 3 8
Subtotals 58 108
~‘ Subscore (108 x factor score subtotal/saximum score subtotal) 3
f - 2. Flooding 1 1 1 3
o Subscore (108 x factor score/3) n
. 3. Ground-water migration
o, h to ground water 2 8 16 2k
T precipitation 2 6 12 18
b0 Soil p!r-alnhty 2 8 16 24
50 ’ 8 [ ] 24
x.\ Dmct m to ground water ) 8 9 24
1N
Subtotals M1
< Subscore (100 x factor score subtotal/saxisum score subtotal) 39
o C. Highest patimay subcors
o, rthMsubumvalufruA.D—l,HorD—SM
= Pathways Subscore N
SRREERERERER
N} IV. WRSTE WANAGENENT PRACTICES
A Average the three subscores for receptors, waste duracto;}sties. and pathways.
A Waste Characteristics
"y Pathways
N B-Ml factor f ustc::ttl 137 dividulby3- 46 Oross total score
or for 2 airment from na-nt rl:t
?;. . Gross total score x waste management practim = final score
o % L V%
N
2"
%
.
s
o~
L : H_4
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!-‘_.:‘-' Page 1 of 2
HAZARD ASSESSMENT RATING METHODOLOGY FORM

i‘: _.: . Name of Site: Power Plant - Tank Leak and Rinsewater Disposal

- Location: Kaena Pt. Station

Date of Dperation or Occurrence: 1972 (leak); 19635 - Present (Rinsewater)

Owner/Operator: Kaena Pt. Station .
Comments/Description: Diesel fuel leak (1800 gal); Oily rinsewater

Site Rated by: R, L. Thoem

. RECEPTORS . .
Factor Multi- Factor Maximum
. Rating plier Score Possible
Rating Factor @-3) Score
A. Population within 1,008 feet of site ] ) [ 12
B. Distance to nearest well 1 19 18 k|
C. Land use/zoning within 1 mile radius 1 3 3 9
D. Distance to reservation . 2 6 12 18
E. Critical environments within | mile radius of site 2 10 - ] 3
F. Water quality of nearest surface water body 1 6 6 18
6. Bround water use of upperwost aquifer 2 9 18 a7
H. lation served by surface uater supply 0 ) 0 18
ithin 3 miles dounstreal of site
L. Do lation served by ground-water supply | 6 6 18
ithin 3 miles of sxte
Subtotals ] 169
Receptors subscore (100 x factor score subtotal/maximus score subtotal) 2

I1. WASTE CHARACTERISTICS

A. Select the factor score based on the estimated quantity, the degree of hazard, and the confidence level of
the information. .

1. Waste quantity (1ssmall, 2=medium, 3=large) ]
2. Confidence level (1=confirmed, 2=suspected) c
3. Hazard rating (1=low, Miu, 3=high) h

Factor Subscore A (from 20 to 100 based on factor score matrix) ]

B. 1 istence factor
‘F‘Wt{rﬂs?bseon A x Persistence Factor = Subscore B

. ] .00 = 64

ly physxcal state multiplier
S B x Physical State Multiplier = Waste Characteristics Subscore

2] N 1.00 = 64
S=smpass
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:r: ) Power Plant Continued Page 2 of 2
o 111, PATHAYS _ , ,
N A If there is evidence of li!ration of hazardous contaminants, assign saximum factor subscore of 109 ?omts for
" divect evidence or 88 points for indirect evidence, If direct evidence exists then proceed to C. If no evidence
or indirect evidence exists, proceed to B. .

B. Rate the migration potential for 3 potential pathways: surface water wigration, flooding, and ground-water
migration. Select B highest rating and pmé':ed Yo G gration "

Factor Multi- Factor Maxisus

Rating Factor Rating plier Score Possible
(9-3) Score
1. Surface Water Migration
Distance to nearest surface water 2 8 16 24
Net precipitation e 6 12 18
Surface pevaeapilit " S T
ace ili
Rainfall intensity y 3 8 24 24
Subtotals 60 108
Subscore (100 x factor score subtotal/saximum score subtotal) 5%
2. Flooding . (] 1 ¢ 3
Subscore (189 x factor score/3) ¢
3. Ground-water migration
DN:gth to ground water ¢ 8 e 24
Soi1 perasabi 1ty ¢ 8 & A
ili
Subsurface ﬂonsy 0 8 0 24
Direct access to ground water 0 8 [ 24
Subtotals 3 114
:,- Subscore (100 x factor score subtotal/maximum score subtotal) 2
2] C. Highest pathway subscore.
\'I ME erh:;ey highest subscore value from R, B-1, B-2 or B-3 above.
oy
3 Pathways Subscore 3%
FEFEEREEERE

IV, WASTE MANRGEMENT PRACTICES
A. Average the three subscores for receptors, waste duractlréstics, and pathways.

ors
Waste Characteristics 64
Pathways 5%
Total 162 divided by 3 = 34 Bross total score

B. Apply factor for waste containment fronmton:r-nt actices.
Gross total score x waste sanagesent practices factor = final score

54 X 1.0 s \ 3% \
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'.::". HAZARD ASSESSMENT RATING METHODOLOGY FORM
-2 Nase of Site:  Entire Site - Sludge and Fuel Disposal
. Location: Waikakalaua POL Storage Area
Date of Operation or Occurrence: 1950 - 1975 (Sludge); 1943 - Present (Fuel)
Owner/Operator:  Hickan AFB
o Comments/Description: Residual tank cleaning sludges; AVGAS, MOBAS, JP-4 fuel
= Site Rated by: R L. Thoem
) 1. RECEPTORS
Factor Multi- Factor Maximum
Rating plier Score Possible
Rating Factor (@3 Score
A. Population within 1,000 feet of site 0 ) 0 12
B. Distance to nearest well 3 10 K k)
C. Land use/zoning within 1 mile radius 3 3 9 9
D. Distance to reservation bou 3 6 18 18
E. Critical environments within 1 mile radius of site 3 10 30 39
F. Water quality of nearest surface water body 1 6 b 18
6. Ground water use of uppersost aguifer 2 9 18 a7
H. Pogulation served by surface water supply ) 6 ] 18
within 3 miles downstream of site
1. Population served by ground-water supply 3 6 18 - 18
within 3 niles of site
Subtotals 129 180
Receptors subscore (180 x factor score subtotal/maximus score subtotal) 72

I1. WASTE CHARACTERISTICS

fA. Select the factor score based on the estimated quantity, the degree of hazard, and the confidence level of
the inforsation.

1. Waste quantity (i=ssall, 2=medium, 3=large) 1
2. Confidence level (1=confirwed, 2=suspected) c
3. Hazard rating (1=low, 2=wedium, 3=high) h

Factor Subscore A (from 28 to 100 based on factor score satrix) 108

B. Apply persistence factor
actor Subscore R x Persistence Factor = Subscore B

100 ] .00 = .

C. fppl ical state multiplier
émy; x Physical Statz Multiplier = Haste Characteristics Subscore

o X 1.9 = ;]

o e 8 A0

PN XARXS

)

l’l'l ’

(7

"o o - Y AT

WS e e
LA ATOCECAR AT




. O
ll’.lﬁ

r

45

Hu4uh

SLAANS _\J

AR Y

o

s

.
St

20

v\_
S .k“-.'.'.

Entire Site Continued Page 2 of 2

I11. PATHWAYS

A 1f there is evidence of lihgration of hazardous contaminants, assign maximum factor subscore of 108 points for
direct evidence or 88 points for indirect evidence. If direct evidence exists then proceed to C. If no evidence
or indirect evidence exists, proceed to B.

Subscore 0

B. Rate the migration potential for 3 potential pathways: surface water migration, flooding, and ground-water
wigration, Select B highest ratig:t and proceed o G arasion M

Factor Multi- Factor Maximum
Rating Factor Rating plier Score Possible
(-3 Score

1. Surface Water Migration

Distance to nearest surface water 2 8 16 4
Net precipitation 3 6 18 18
Sorface, erssepilit S S S
ace ili

Rainfall intensity y 3 8 2k 24
Subtotals n 108
Subscore (108 x factor score subtotal/maximum score subtotal) 67

2. Flooding 0 1 ]

Subscore (108 x factor score/3)
3. Ground-water migration
h to water [ | 8 o4
= e P8 B
i ili
Subsurface fltm!y (] 8 24
Direct access to ground water 0 ] 0 24
Subtotals 3 114
Subscore (180 x factor score subtotal/saximus score subtotal) k- |
C. Highest pathway subscore.

Enr:rthzhiwst subscore value from f, B-1, B-2 or B-3 above.

Pathways Subscore 67

IV. WASTE MANRGEMENT PRACTICES
A Average the three subscores for receptors, waste duractn;%stics, and pathways.
ors

l!.::tt Characteristics o
Total 219 divided by 3 = 73 Gross total score
B. Apply factor for waste containment from waste lu:!-nt actices.
Bross total score x waste sanagewsnt practices factor = final score
n X 1.08 = \ 4] \
H-8
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HAZARD RSSESSMENT RATING METHODOLOGY FORM

Nase of Sxte. Sludge dlsml and Pipe Fuel Leak Area

. Locati xon ipa Stora

Date of Operati on or Occurrence 1958 - 1976 (Sludge); 1975 (Leak)
Owner/Operator: Hickwan AFB
Comments/Description: Residual tank cleaning sludges; AVBRS fuel

Site Rated by: R. L. Thoems

1. RECEPTORS
Factor Multi- Factor Maximum
Rating plier Score Possible
Rating Factor . (-3) Score

A. Population within 1,000 feet of site 9 4 L 12
B. Distance to nearest well 3 10 30 k')
L. Land use/zoning within 1 mile radius 3 3 9 9
0. Distance to reservation . 3 6 18 18
E. Critical environments within 1 mile radius of site 3 (] » R
F. Hater quality of nearest surface water body 1 6 6 18
6. Ground water use of uppermost aquifer 2 9 18 a7
H, g«latxon served by surface water supply ] 6 9 18
: h;nt.'i miles doomstreal of s:te 1 3 6 " "
. ation served by nd-water s
Poggm 3 miles of s“grou paoed

Subtotals 129 180

Receptors subscore (100 x factor score subtotal/maximum score subtotal) /-

E—— - 4

I1. WASTE CHARACTERISTICS

A. Select the factor score based on the estimated quantity, the degree of hazard, and the confidence level of
the information.

1. Waste quantity (1=-small 2=udw-, Jllarge) 1
2 Confidence level (1=confirmed, 2=suspected ¢
3. Hazard rating (1=low, 2=led1ul, 3=high) h

Factor Subscore A (from 20 to 100 based on factor score matrix) 109

gpply persistence factor
Subscore R x Persistence Factor = Subscore B

109 X .00 = .

ly physxcal state multiplier
B x Physical State Multiplier = Haste Characteristics Subscore

- X 1.08 = 6o

H-9
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Sludge Disposal and Pipe Fuel Leak Area Page 2 of 2

111, PATHWAYS

R. If there is evidence of migration of hazardous contaminants, assign maximum factor subscore of 100 goints for
direct evidence or 8@ points for indirect evidence, If direct evidence exists then proceed to C. If no evidence
or indirect evidence exists, proceed to B.

Subscore 0
- B. Rate the migration potential for 3 potential pathways: surface water migration, flooding, and ground-water
L sigration. Select fre highest ratig:t and proveed o G " M
% Factor Multi- Factor Maximus
. Rating Factor Rating plier Score Possible
(e-3) Score
1. Surface Water Migration
Distance to nearest surface water 3 8 o4 o4
Net precipitation 3 6 18 18
Surface perasablit i & & 0
ace ili
Rainfall intemsity Y 3 8 24 24
Subtotals 80 108
Subscore (100 x factor score subtotal/saxisum score subtotal) L]
2. Flooding e 1 2 3
Subscore (100 x factor score/3) 67
3. Ground-water migration
h to ground water 1 8 8 oA
Soi1 peramati ity : 8 1 o
i ili
Subsurface flomly 0 8 [ ] [
Direct access to ground water 0 8 0 24
Subtotals 2 114
Subscore (100 x factor score subtotal/manimum score subtotal) k1)

C. Highest pathway subscore.
er the highest subscore value from A, B-1, B-2 or B-3 above.

Pattways Subscore 7%

IV. WASTE MANRBEMENT PRACTICES
A. Average the three subscores for receptors, waste dnract!%stics. and pathways.
ors

Waste Characteristics e

Pathways T4
Total 226 divided by 3 = 75 Gross total score
B. Apply factor for waste containment from waste n:!-\t practices.
Gross total score x waste sanapement practices factor = final score
n x 1.0 = \ ™ \
H-10
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. HAZRRD RSSESSMENT RATING METHODOLOGY FORM

Name of Site: Leak No, 7
Location: In media of Kamehameha rhy one wile west of Aiea Junction near Waimulu Stream (Coastal Area)
Date of Operation or Occurrence: 1954

Owner/Operator: Hickam AFB )
Comsents/Description: 29,000 gal. AVGAS (on line now abandoned)
Site Rated by: R. L. Thoes
1. RECEPTORS
Factor Multi- Factor Maximum
Rating  plier Score Possible
Rating Factor (9-3) Score
A Populatwn within 1,000 feet of site 3 4 12 12
B. Distance to nearest well 3 19 k- 30
C. Land use/zoning within 1 mile radius 3 3 9 9
D. Distance to reservation boundary 3 6 18 18
E. Critical environments within 1 mile radius of site e 19 30
F. Water quality of rearest surface water body 1 6 6 18
Bround water use of uppermost aquifer 2 9 18 27
gulatxon served by surface water supply 0 6 8 18
hin 3 miles downstreas of site
Pogulatmn served by ground-water supply 3 6 18 18
hin 3 miles of sxte
Subtotals 131 188
Receptors subscore (100 x factor score subtotal/maximum score subtotal) n

« WASTE CHARACTERISTICS

A. Select the factor score based on the estimated quantity, the degree of hazard, and the confidence level of
the information.

1. Haste quantity (i=small, 2=medium, 3=large) 1
2. Confidence level (1=confirmed, 2=suspected) c
3. Hazard rating (1=low, emdu., =high) h

Factor Subscore A (from 20 to 108 based on factor score matrix) 108

b

. pl istence factor

E«.’__ ‘Fwac yorwsnsbscon A x Persistence Factor = Subscore B

\ i

,:\-: 108 X 0.8 = o
" o
- C. Apply physical state multiplier

_... ggmnys Physical State Multiplier = Waste Characteristics Subscore
b~

:T'_.- ;) X 1.00 2 8
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Leak No. 7 Continued Page 2 of 2

II1. PATHWAYS
A. If there is evidence of migration of hazardous contaminants, assign saximum factor subscore of 18 points for

direct evidence or 80 points for indirect evidence. If direct evidence exists then proceed to C. If no evidence

or indirect evidence exists, proceed to B.
! Subscore )

B. Rate the migration fotential for 3 potential pathways: surface water migration, flooding, and ground-water
migration. Select the highest rating and proceed to C.

Factor Multi- Factor Maximum
Rating Factor Rating plier Score Possible
(9-3) Score

1. Surface Water Migration

Distance to nearest surface water 3 8 24 24
Net precipitation 3 6 18 18
s o, A
urface ili
Rainfall intensity y 3 8 o4 24
Subtotals . ] 188
Subscore (108 x factor score subtotal/maxisum score subtotal) 74
2. Flooding 2 1 2 3
Subscore (108 x factor score/3) 67
3. Ground-water migration
h to ground water 2 8 16 ]
i1 perabasi ity 2 8§ & &
i ili
Subsurface 1’ltmsy 0 8 ] o4
Direct access to ground water e 8 0 -]
Subtotals ] 114

Subscore (108 x factor score subtotal/saximum score subtotal) M

C. Highest rathuay subscore,
Enter the highest subscore value from A, B-1, B-2 or B-3 above.

Pathways Subscore 74

IV. WASTE MANRGEMENT PRACTICES
A. Average the three subscores for receptors, waste duracte;‘j‘stics, and pathways.

ors
Waste Characteristics g
Pathways . T4
Total 227 divided by 3 = 76 Gross total score
B. Rpply factor for waste contairment from waste mana practices.
Gross total score x waste managesent practices factor = final score

76 X 1.09 = \ 76 \

H-12
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HAZARD RSSESSMENT RATING METHODOLOGY FORM

Name of Site: Leak No. 10

. Location: POL Pipeline - Rt Kamehameha ishy Crossing near Kipapa (Upland Area)

Date of Operation or Occurrence: 197
Owner/Operator: Hickam AFB
Comments/Description: 50,000 gal. JP-4

Site Rated by: R. L. Thoes

1. RECEPTORS
Factor Multi- Factor Maximum
Rating plier Score Possible
Rating Factor (e-3) Score

R. Population within 1,000 feet of site 1 4 4 12
B. Distance to nearest well 3 18 K | K |
C. Land use/zoning within 1 mile radius 3 3 9 9
D. Distance to reservation boundary . 3 6 18 18
E. Critical environments within 1 mile radius of site 3 10 3 3
F. Hater quality of nearest surface water body 1 6 6 18
6. Ground water use of uppermost aquifer 2 9 18 27
H. Pogulation served by surface water supply 9 6 0 18
I ;; hlint; .i;:rsved rea'gf':tite 1 3 6 18 18
. ation er sy
ui?I‘\in 3 niles of gtgrou Y
Subtotals 132 180
Receptors subscore (100 x factor score subtotal/maximum score subtotal) T4
a=x=z=s

I1. WASTE CHARACTERISTICS

A. Select the factor score based on the estimated quantity, the degree of hazard, and the confidence level of
the information.

1. Maste quantity (1=small, 2=wedium, 3=large) 1
2. Confidence level (1=confirmed, 2=su ed) e
3. Hazard rating (1=low, 2=medium, 3=high) h

Factor Subscore A (from 20 to 180 based on factor score matrix) 100

B. Apply persistence factor
Factor Subscore A x Persistence Factor = Subscore B

108 ] e.80 = o

C. 1 ical state multiplier
élgmya x Physical Statg Multiplier = Waste Characteristics Subscore

) X 1.0 = ]

H-13
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g "~ Leak No. 10 Continued Page 2 of 2
AN IIl, PATRAYS L ) ) . )
N A. If there is evidence of l;gratxon'of _hazardous contaminants, assign maxisus factor subscore of 180 points for
T direct evidence or 80 points for indirect evidence. If direct evidence exists then proceed to C. If no evidence
s * or indirect evidence exists, proceed to B.

’”
br 44y

v

Subscore ]

B. Rate the migration potential for 3 potential pathways: surface water migration, flooding, and ter
. sigration, Select Bre highest rating and proceed £ C. qravio " and gromd-e
Ls)
2N . Factor Multi- Factor Maximums
%Y Rating Factor Rating plier Score Possible
p ,:f (@-3) Score
" 1, Surface Water Migration
. Distance to nearest surface water 3 8 ek 24
o Net precipitation 3 6 18 18
¥ Surface, perasebilit i & & 1
QA are )}
b Rainfall intensity * 3 8 A 2
e Subtotals o e
. Subscore (108 x factor score subtotal/maximum score subtotal) L)
X0 2. Flooding 0 1 0
-~
20 Subscore (108 x factor score/3)
CN
N 3. Sround-water migration
s h to water [ ] [ 24
o1 perababi ity : 8 18
i ili
Subsurface flcmsy 0 8 2
N Direct access to ground water ] 8 ) (]
o
- Subtotals 3 114
v " Subscore (109 x factor score subtotal/maximum score subtotal) »
> C. Highest pathway subscore.
el Ent:r thz highest subscore value from A, B-1, B-2 or B-3 above.
3 Pathways Subscore ™
. ssusezwsss
>
o IV. URSTE MANAGEMENT PRACTICES
o A. Average the three subscores fo:" receptors, waste dnracte;istics, and pathways.
N Vaste Characteristics ]
-t Pat . 74
1098 Total 228 divided by 3 = 76  Bross total score
oA B. Apply factor for waste containment from waste ln:!-nt ractiees.
3,: Bross total score x waste management practices factor = final score
. % ] 1.00 = \ % \
o ———
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Page 1 of 2
HAZARD RSSESSMENT RATING METHODOLOGY FORM
Name of Site: Leak No
. Location: Kipapa Streas bed of the Kxggga Bulch (Upland Area)
Date of Operation or Occurrence:
Owner/Operator: Hickas AFB
Comsents/Description: 20,800 gal. AVGAS
Site Rated by: R. L. Thoem
1. RECEPTORS
Factor Multi~ Factor Maximus
Rating  plier Score Possible
Rating Factor (8-3) Score
A. Population within 1,000 feet of site 0 4 9 12
B. Distance to nearest well 3 16 k- ] k)
C. Land use/zoning within 1 mile radius 3 3 9 9
D. Distance to reservation boundary 3 6 18 18
E. Critical environments within 1 mile radius of site 3 1 3» 3»
F. Water quality of nearest surface water body 1 6 6 18
6. Ground water use of uppermost aquifer 2 9 18 a1
H. gulatum served by surface uater supply () 6 ¢ 18
hin 3 miles dmtreal of site
I. Po ulation served by ground-water supply 3 6 18 18
within 3 miles of site
Subtotals 129 100
Receptors subscore (199 x factor score subtotal/maximum score subtotal) b/
SEERERE

I1. WASTE CHARACTERISTICS

A. Select the factor score based on the estimated quantity, the degree of hazard, and the confidence level of
the inforsation.

. Waste quantity (l1=small 2=ndul, 3=large) 1
2. Confidence level (1zconfirmed, 2=suspected) ¢
3. Hazard rating (1=low, a-udu-, 3=high) h

Factor Subscore A (from 28 to 100 based on factor score matrix) 100

B. 1 istence factor
?agtzrpgusbscou A x Persistence Factor = Subscore B

100 ' .80 = 08

C. ly physical state multiplier
ﬂpgsgo"ys B x Physical Stat: lulhplur = faste Characteristics Subscore

. ] 1.99 = 80

H-15




Leak No. 5 Continued Page 2 of 2

I11. PATHNAYS

A If there is evidence of l;!ration of hazardous contaminants, assign saxima factor subscore of 100 goints for
direct evidence or 89 points for indirect evidence. If direct evidence exists then proceed to C. If no evidence
or indirect evidence exists, proceed to B. Subscore .

B. Rate the migration potential for 3 potential pathways: surface water migration, flooding, and ground-water
wigration.  ‘Gelect Pre highest ratig:t and proceed to L. qravioh "

Factor Multi- Factor Maximum
Rating Factor Rating plier Score Possible
(@-3) Score

1. Surface Water Nigration

Distance to nearest surface water 3 8 o4 24
Net precipitation 3 6 18 18
s Lot
ace ili

Rainfall intensity y 3 8 24 24

Subtotals 00 108
Subscore (108 x factor score subtotal/maximum score subtotal) T4

2. Flooding ] 1 ]

Subscore (108 x factor score/3)
3. Ground-water migration

=
pRR=R E X

h to ground water 1 8
Soi1 permeability : 8 i
i

Subsurface flousy 0 8 )

Direct access to ground water ) 8 0
Subtotals 2 114
D Subscore (108 x factor score subtotal/maximum score subtotal) k14

" C. Highest pathway subscore.

e Enr:r' thz highest subscore value from A, B~1, B-2 or B-3 above,

X Pathways Subscore 7%
SEEEEEERRER

IV. WASTE MANRGEMENT PRACTICES
A. Average the three subscores for receptors, waste durac‘te%stics, and pathways.

Receptors
Haste Characteristics -

7
226 divided by 3 =

%
Total
B. ly factor for waste contairment frumton:z-krmim
mtotalmxmtempntwmimf or = final score
X

Ic] 1.9 = \ "o\

75 OBross total score

H-16
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HAZARD RSSESSMENT RATING METHODOLOGY FORM

Name of Site: Leak No, 9

Location: POL Pipeline - Kipapa Valve Pit tug;m Area)
Date of Operation or Occurrence: 1957 - |

Owner ator:  Hickam AFB

Comments/Description: 15,008 gal. AVGRAS

Site Rated by: R L. Thoem \

1. RECEPTORS , ‘
Factor Multi- Factor Maximum
. Rating plier Score Possible
. Rating Factor (8-3) Score
o A. Population within 1,000 feet of site 0 4 0 12
- B, Distance to nearest well 3 10 k. k]
o C. Land use/zoning mthm 1 mile radius 3 3 9 9
N D. Distance to reservation boundary 3 6 18 18
3.'\ E. Critical environments within 1 mile radius of site 3 10 3 30
F. Water quality of nearest surface uater body 1 6 6 18
6. Ground water use of uppersost aquifer 2 9 18 27
_. H ﬂoguh ion served by surface uater supply ) 6 0 18
hin 3 miles domstnal of site
o 1. Population served by ground-water supply 3 6 18 18
y within 3 miles of site
- Subtotals 129 180
. : Receptors subscore (108 x factor score subtotal/saximum score subtotal) R
~ EREEERE
1. WSTE CHARACTERISTICS
i A. Select the factor score based on the estimated quantity, the degree of hazard, and the confidence level of
X the information.
) 1. Waste quantity (1=small, 2=medius, 3=large) 1
o 2. Confidence . ly 1 (1=confirmed, M) [
oy 3. Hazard rating (1=low, 2=wedium, 3=high) h
- Factor Subscore A (from 20 to 100 based on factor score matrix) 100
" B gpply persistence factor
.' actor Subscore A x Persistence Factor = Subscore B
o 100 X .68 = o0
- C. Appl ical state multiplier
o~ é‘ﬁ&goﬂ” B x Physical Stat: Multiplier = Haste Characteristics Subscore
-7 ") x 100 = o
(] —
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Leak No. 9 Continued Page 2 of 2

I11. PATHNAYS

R If there is evidence of migration of hazardous contaminants, assign maxisus factor subscore of 100 goints for
direct evidence or 80 points for indirect evidence. If direct evidence exists then proceed to C. If no evidence
or indirect evidence exists, proceed to B. 0

B. Rate the wigration potential for 3 potential pathways: surface water wigration, flooding, and ground-water
migration. Select fre highest utiﬁ'g* and prog:cd ¥ L. qraviom o

Factor Multi- Factor Maximum
Rating Factor Rating plier Score Possible
(-3 Score

1. Surface Water Migration

Distance to nearest surface water 3 8 24 24
Net precipitation 3 6 18 18
Surface pevasebilit S SR S
ace ili

Rainfall intensity y 3 8 24 24
Subtotals 80 108
Subscore (180 x factor score subtotal/maximus score subtotal) (L]
2. Flooding 2 1 2 3
Subscore (100 x factor score/3) &7

3. Ground-water migration
h to ground water 1 8 8 o4
= e Poi o8 8

i i

Subsurface flcmsy [ ] 8 [ 4
Direct access to ground water e 8 0 ok
Subtotals V4 114
Subscore (108 x factor score subtotal/maximum score subtotal) 3

C. Highest pathway subscore.
er the highest subscore value from A, B~1, B-2 or B-3 above.

Pathways Subscore 74

IV. WASTE MANRGEMENT PRACTICES
A. Average the three subscores for receptors, waste duractwéstics, and pathways.

ors
gl:to Characteristics %
2
Total 226 divided by 3 = T3  Gross total score
B. fipply factor for waste containment from waste u:!-nt actices.
Bross total score x waste management practices factor = final score
:] X 1.00 = \ It \

H-18
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HAIRRD ASSESSMENT RATING METHODOLOGY FORM

" Name of Site:  Leak No, 1
Locationt POL Pipeline - Vicinity of Waiwa Booster Station (Coastal frea)
Date of Operation or Occurrence: 1951

-
Y
AT

159

P Owner/Operator; Hickam AFB
rr.,:j-_ Comments/Description: 18,000 gal. AVGRS
o Gite Rated by:  R. L. Thoem
b 1. RECEPTORS . .
S Factor Multi- Factor Maximm
o Rating  plier Score Possible
-X; Rating Factor (8-3) Score
:'.': A Population within 1,000 feet of site 3 4 12 12
<~ B. Distance to nearest well . 2 10 - | 3
X e C. Land use/zoning within 1 mile radius 3 3 9 9
D. Distance to reservation bo 3 6 18 18
E. Critical envirorments within | mile radius of site e 10 - | »
F. Mater quality of nearest surface water body 1 6 6 18
5. Ground water use of uppermost aquifer 2 9 18 44
H quulation served by surface water supply e 6 0 18
1 wi hlintg li;ee?vgdmtrea ngf stite 1 3 6 " "
. ation -water su
min 3 miles of 5’&2”" Py
Subtotals 121 100
Receptors subscore (180 x factor score subtotal/maximus score subtotal) 67
< SERBERE

I1. WASTE CHARACTERISTICS

A Select the factor score based on the estimated quantity, the degree of hazard, and the confidence level of
the information.

1. Maste quantity (l=small, 2=medium, 3=large) 1
2. Confidence level (1=confirmed, 2ssuspected) [
3. Hazard rating (izlow, 2smedium, 3=high) h

Factor Subscore A (from 20 to 100 based on factor score matrix) 100

B. Apply persistence factor
actor Subscore R x Persistence Factor = Subscore B

100 ] .00 = o

.t .l 'l‘ -I .‘.

C. Apply physical state multiplier
Su B x Physical State Multiplier = Waste Characteristics Subscore
N L ] 1.00 = 8
.-:.. EEEERTEER
N
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o Leak No. 1 Continued Page 2 of 2
N II1, PATHUAYS . o ,
N R If there is evidence of l:!ration of hazardous contaminants, assign saximum factor subscore of 180 ?omts for
- direct evidence or 89 points for indirect evidence. If direct evidence exists then proceed to C. If no evidence]

NN or indirect evidence exists, proceed to B.

J Subscore )
":'.-: B. Rate the migration potential for 3 potential pathways: surface water migration, flooding, and ground-water
2:..;: migration. Select Be highest ratig:t and proceed to C. grasiom "

R . Factor Multi- Factor Maximus

o Rating Factor Rating  plier Score Possible

R (@-3) Score
BN 1. Surface Water Migration
A5 Distance to nearest surface water 3 8 ek 24
e Net precipitation 3 6 18 18
N Surface erosion 1 8 8 24
oo Surface perseability 1 6 6 18
- Rainfall intensity 3 8 24 24

“ Subtotals 88 168

f, Subscore (108 x factor score subtotal/maximam score subtotal) 74
. 2. Flooding 1 1 1 3
e Subscore (108 x factor score/3) 3

. 3. Ground-water sigration
.- lmth to ground water 1 8 8 o4
s Pof ok

5 i ili
3 Subsuprace Flows' o 8 24
:} Direct access to ground water 0 8 ) (2]

iy’ Subtotals 2 114

o ) Subscore (180 x factor score subtotal/saximm score subtotal) k1

[~

ay C. Highest pathway subscore,

NG Enter the highest subscore value frow A, B-1, B-2 or B-3 above.

0 Patimays Subscore L
. SEERETEEEEER
- IV. WRSTE WANRGEMENT PRACTICES
- A. Average the three subscores for receptors, waste duractus-_i,stics, and pathways.

Sl th
s Maste Characteristics ]

Pathways . T4
o Total 21 dividedby3= T4  Gross total score

B. fipply factor for waste containment from waste u:!-nt actices.

Bross total score x waste managewent practices factor = final score

- "o 1.0 = \ow
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HAZARD ASSESSMENT RATING METHODOLOGY FORM

Name of Site: Leak No. 3 . ] ] .
. Location: POL Pipeline - Line "B" m:gs!ililani Ditch Crossing between Waikakalaua and old Kipapa Rir Strip (Upland kT

Date of Operation or Occurrence:
Owner/Operator:  Hickas AFB
Comments/Description: 79,000 gal. AVGRS
Site Rated by: R. L. Thoem

1. RECEPTORS

Factor Multi- Factor Maximum
Ratmg plier Score Possible
Rating Factor (8-3) Score

a Populatxon within 1,“ feet of site 1 4 4 12
B. Distance to nearest well 2 10 2 30
C. Land use/zoning within 1 mile radius 3 3 9 9
D. Distance to reservation boundary . 3 6 18 18
E. Critical envirorments within 1 mile radius of site 3 10 3» »
F. Water quality of nearest surface water body 1 6 6 18
Bround water use of uppersost aquifer e 9 18 27
g«latxon served by surface uater supply ) 6 0 18
hin 3 miles domstreal of site
: Pogulatlon served by ground-water supply 3 6 18 18
i hin 3 miles of sxte
'. Subtotals 123 180
Receptors subscore (189 x factor score subtotal/maximusm score subtotal) 68
E——
N I1. WASTE CHARRCTERISTICS
= A. Select the factor score based on the estimated quantity, the degree of hazard, and the confidence level of

the information.

1. Waste quantity (1=small 2=ud1u|, 3=large) 1
2. Confidence level (1=confirmed, 2=suspected) [
3. Hazard rating (1=low, hdwn, 3=high) h

Factor Subscore A (from 20 to 100 based on factor score matrix) 100

gpply persistence factor
actor Subscore R x Persistence Factor = Subscore B

] ] e.090 = )

C. Apply physical state multiplier
Subscore B x Physical State Multiplier = Waste Characteristics Subscore

o8 ] 1.08 = 8

H-21
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N2 111, PATHAYS _

e T A If there is evxdm:e of n n!ration of hazardous contaminants, assign maximus factor subscore of 100 points for
. direct evidence or 80 points for mdxrect evidence. If direct evidence exists then proceed to C. If no evidence

or indirect evidence exists, proceed to B,
Subscore 0

" B. ate the wigration potential for 3 potential patiways: surface water migration, flooding, and ground-vater
oy migration. he highest rahg:t and proceed to ”c. o '

T Factor Multi- Factor Maximum

Rating Factor Rating plier Score Possible

. (8-3) Score

oy 1. Surface Water Nigration

s Distance to nearest surface water 3 8 o4 24

e Net precipitation 3 6 18 18

':':' T S pevasabilit 1 ¢ e 0

A ace ili

;.E: Rainfall intensity 3 8 &

el Subtotals 80 108

:fj'; Subscore (100 x factor score subtotal/maximum score subtotal) 74
- 2. Flooding 2 1 2 3
Y Subscore (108 x factor score/3) 67

3 Sround-uater migration

to ground water 1 8 8 24

ekl Pof o8 B

i ili
N Subsurface y [ 8 24

o Direct u:ms to ground water ¢ 8 0 24

- Subtotals 2 1

o Subscore (180 x factor score subtotal/maximum score subtotal) k1)

v C. Hi thua

) ""’a.f' tho hm.st subscore value frow A, B-1, B-2 or B-3 above.

) Pathways Subscore n

* SEEEEEREREE

IV. WASTE MANRGEMENT PRACTICES
e A. Average the three subscores for neoptors, waste charactlastics, and pathways.

N Maste Craracteristics ]

X Pathways %

“? Total 222 div:dld by 3= 74  Gross total score
® B Apply factor for waste containment from actices.

- Bross total score x waste sanagewent pnctim or = final score

o noox L9 = o

I.\I
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HAZARD RSSESSMENT RATING METHODOLOGY FORM

Name of Site: Leak No.

8
. Location: Near Ewa Junction (Coastal gréa)

Date of Operation or Occurrence:
Owner/Operator: Hickam RAFB
Comments/Description: 15,000 gal. AVGAS

Site Rated by: R. L. Thoem

1. RECEPTORS .
Factor Multi- Factor Maximum
. Rating plier Score Possible
Rating Factor (8-3) Score
A. Population within 1,000 feet of site 1 4 4 12
B. Distance to nearest well 3 10 k) 30
L. Land use/zoning within 1 mile radius 3 3 9 9
D. Distance to reservation boundary ) 3 6 18 18
E. Critical environments within 1 mile radius of site 2 10 28 32
F. Water quality of nearest surface water body 1 6 6 18
6. Ground water use of uppersost aquifer 2 9 18 27
gulatxon served by surface uter supply 9 6 L] 18
hin 3 niles dmtuu of site
lation served by ground-water supply 3 6 18 18
u: hin 3 miles of site
Subtotals 123 180
Receptors subscore (180 x factor score subtotal/maximum score subtotal) 68

11. WASTE CHARACTERISTICS

A. Select the factor score based on the estimated quantity, the degree of hazard, ard the confidence level of
the information.

1. Waste quantity (1=small 2=nd1u, 3=large) 1
2. Confidence level (1=confirmed, 2=suspected) ¢
3. Hazard rating (1=lom, 2=led1ul, 3=high) h

Factor Subscore A (from 28 to 180 based on factor score matrix) 109

B. 1 istence factor
?"’tﬁr"’sﬂ’m A x Persistence Factor = Subscore B

1% X .89 = .

€. Appl sical state mltiplier
my B x Physical Statg Multiplier = Waste Characteristics Subscore

e X 1.0 = .

H-23
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" Leak No. 8 Continued Page 2 of 2

111, PATHWAYS

A. If there is evidence of I:!ration of hazardous contaminants, assign saximus factor subscore of 100 goints for
direct evidence or 88 points for indirect evidence. If direct evidence exists then proceed to C. If no evidence
or indirect evidence exists, proceed to B.

Subscore e
B. Rate the migration potential for 3 potential pathways: surface water migration, flooding, and ter
wigration. Select Pre highest ratig:t and proceed & L. arasion " and ground-wi
Factor Multi~ Factor Maximum
Rating Factor Rating plier Score Possible
@-3) Score

{. Surface Water Migration

Distance to nearest surface water 3 8 24 24
Net precipitation 3 6 18 18
Surface, porssonilit P8 & @

ace ili
Rainfall intensity y 3 8 24 o4
Subtotals ] 108
Subscore (10@ x factor score subtotal/maximum score subtotal) 74
2. Flooding 1 1 1 3
Subscore (100 x factor score/3) 3

3. Ground-water migration
h to water 2 8 16 24
S A

i ili

face flonsy ] 8 0 24
Direct access to ground water e 8 ) 24
Subtotals 5 114
Subscore (108 x factor score subtotal/saximum score subtotal) 1)

C. Highest pat subscore.

winnrhmey highest subscore value from A, B-1, B-2 or B-3 above.
Pathways Subscore 74
EEEEEEEEERE

IV. WASTE MANRGEMENT PRACTICES
A, Average the three subscores for receptors, waste d\aractlrsgstics, and pathways.

l;::to Characteristics %
Total 222 divided by 3 = 74  GBross total score
B. Apply factor for waste containment from waste actices.
Bross total score x waste management practices factor = final score
4 X 1.00 = \ ] \
H-24
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Page | of 2

HAZARD RSSESSMENT RATING METHODOLOGY FORM

- Name of Site: Leak No. & )
Location: One mile north of Ewa Junction (Coastal Area)
Date of Operation or Occurrence: 954
Owner/Operator: Hickam AFB
Comments/Description: 86,000 gal. AVGAS

Site Rated by:  R. L. Thoem
1. RECEPTORS

Factor Multi- Factor Maximum
Rating  plier Score Possible
Rating Factor (@-3) Score

A. Population within 1,000 feet of site 2 4 8 12
B. Distance to nearest well 3 10 32 3
C. Land use/zoning within 1 amile radius 3 3 9 9
D. Distance to reservation boundary ] 3 6 18 18
E. Critical enviromsents within 1 mile radius of site 2 10 28 k]
F. Water quality of nearest surface water body i 6 6 18
6. Ground water use of uppermost aquifer 2 9 18 a1
H Pqeulatxon served by surface water supply e 6 8 18
within 3 miles downstream of site
I. Population served by ground-water supply 3 6 18 18
within 3 miles of site
Subtotals 127 188
Receptors subscore (108 x factor score subtotal/maximum score subtotal) n

I1. WRSTE CHARACTERISTICS

A. Select the factor score based on the estimated quantity, the degree of hazard, and the confidence level of
the information,

1. Waste quantity (I=small, 2=medium, 3=large) 1
2. Confidence level (1=confirmed, 2=suspected) c
3. Hazard rating (1=low, 2=medium, 3=high) h

Factor Subscore R (from 20 to 108 based on factor score matrix) 100

B. Apply persistence factor
Factor Subscore f x Persistence Factor = Subscore B

100 ] 8.8 = 8

C. 1 ical state multiplier
myﬁ X Physical State Multiplier = Waste Characteristics Subscore

8 X 1.0 B ]

H-25
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Leak No. 4 Continued " Page 2 of 2

III. PATHNAYS
A. If there is evidence of ligration of hazardous contaminants, assign maximus factor subscore of 108 points for
direct evidence or 80 points for indirect evidence. If direct evidence exists then proceed to C. If no evidence
or indirect evidence exists, proceed to B. Subscore o
Ul

B. Rate the migration fotential for 3 potential pathways: surface water migration, flooding, and ground-water
migration. Select the highest rating and proceed to C.

Factor Multi- Factor Maximum
Rating Factor Rating plier Score Possible
(-3} Score

1. Surface Water Migration

Distance to nearest surface water 2 8 16 24
Net precipitation 3 6 18 18
Surface erosion 1 8 8 o4
Surface perseability 1 6 6 18
Rainfall intensity 3 ] 24 [}
Subtotals 7 188
Subscore (180 x factor score subtotal/maximus score subtotal) 67
2. Flooding i t 1 3
Subscore (100 x factor score/3) 3
3. Ground-water migration
h to ground water 2 8 16 24
3511 peracabi ity : 8 i o
i ili
Subsurface 1‘11:«5y 0 8 24
Direct access to ground water ¢ 8 ? 2h
Subtotals k) 114
Subscore (108 x factor score subtotal/saximum score subtotal) L
C. Highest pathway subscore.

Ene:r th highest subscore value from R, B-1, B-2 or B-3 above.

Pathways Subscore 67

IV. WASTE MANRGEMENT PRACTICES
A. Average the three subscores for receptors, waste dnracta;}stics, and pathways.

ors
Waste Characteristics )
Pathways . 67
Total 218 divided by 3 = 73  Gross total score
B. fpply factor for waste containment from waste mana practices.
Gross total score x waste managesent practices factor = final score

n X 1.00 = \ A \

H-26
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::‘_::: HAZARD ASSESSMENT RATING METHODOLOGY FORM
o Nase of Site:  Leak Nou 2 . |

V¥ . Location:North of Ewa Junction about @.5 mile near Kamehameha Hwy. and Came Haul Rd. (Coastal Area)
Ty Date of Operation or Occurrence: 1954
page Owner/Operator:  Hickam AFB

TR Comsents/Description: 300,000 gal. AVBAS

A

NG Site Rated by: R. L. Thoes

o 1. RECEPTORS

Factor Multi- Factor Maximus
U : Rating plier Score Possible

. Rating Factor -3 Score
= A. Population within 1,000 feet of site 1 4 4 12
- B. Distance to nearest well . 3 10 3 3
P C. Land use/zoning within 1 mile radius 3 3 9 9
» D. Distance to reservation boundary 3 6 18 18

. . Critical environments within 1 mile radius of site 2 16 20 3

. F. Water quality of nearest surface water body 1 6 6 18
~ 6. Ground water use of uppermost aquifer 2 9 18 al

H. Population served by surface water supply ] 6 ) 18
A8 within 3 miles downstream of site

"o L quu!atiorrserved by ground-water supply 3 6 18 18
N within 3 miles of site

;' Subtotals 123 160

' W Receptors subscore (188 x factor score subtotal/maximus score subtotal) 68
"L"i
%E: I1. WASTE CHRRACTERISTICS

}ﬁ{‘ R Select the factor score based on the estimated quantity, the degree of hazard, and the confidence level of
e the inforsation.
.-\ 1. Waste quantity (i=small, 2=medius, 3=large) 1

) 2. Confidence level (1=confirmed, 2=suspected) e

. 3. Hazard rating (1=low, 2=medium, 3=high) h

e LI
‘;'.'“J’r

Factor Subscore A (from 20 to 100 based on factor score matrix) 100

B. 1 istence factor
%gtyorpgﬁscore A x Persistence Factor = Subscore B

100 ] 0.80 = )

C. Apply physical state multiplier
re B x Physical State Multiplier = Waste Characteristics Subscore

8 X 1.9 = 8
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Leak No. 2 Continued Page 2 of 2

I11. PATHNAYS

A If there 1s evxdence of migration of hazardous contaminants, assign maxisus factor subscore of 108 points for
direct evidence or 88 points for mdxrect evidence. If direct evidence exists then proceed to C. If no evidence
or indirect evidence exxsts, proceed to B. .

B. Rate the migration potential for 3 potential pathways: surface water migration, flooding, and ground-water
migration. !Select he highest ratu;':t and proceed to tysc. qrasioh "

Factor Multi- Factor Maxisusm
Rating Factor Rating plier Score Possible
(9-3) Score

. Surface Water Migration

Distance to nearest surface water 2 8 16 24
Net precipitation 3 6 18 18
DI A

ace ili
Rainfall intensity 3 8 24 24
Subtotals T 108
Subscore (188 x factor score subtotal/saximum score subtotal) 67
2. Flooding H 1 1 3
Subscore {180 x factor score/3) 3

3. Ground-water migration
h to ground water 2 8 16 o4
precipitation 3 6 18 18
Soil perleabmty % g 16 %:
Dmct access to ground water [ 8 9 24
Subtotals 5 114
Subscore (100 x factor score subtotal/maximum score subtotal) L]

C. Hi
MEJ“ the hxmest subscore value from A, B-1, B-2 or B-3 above.
Pathways Subscore 67
FEEEREEEREEE

IV. WASTE MANRGEMENT PRACTICES
A. Average the three subscores for receptors, waste dnractcrsgstics, and pathvays.
ors

Waste Characteristics u
Pathways
Total 215 divwcd by 3 8 72 Gross total score
B Apply factor for waste contairsent from n:!-nt practices.
total score x waste uw practices f = final score

1 X 1.00 \ o\
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HAZARD ASSESSMENT RATING METHODOLOGY FORM

- Name of Site: Leak No. 6
Location: Near Makalapa (Sub Base) Bate South of Halawa Streas (Coastal Area)
Date of Operation or Occurrence: 1954
Owner/Operator: Hickam AFB .
Comments/Description: 22,008 gal. AVERS (on line now abandoned)

Site Rated by: R. L. Thoews

1. RECEPTORS .
i Factor Multi- Factor Maxisus
. Rating  plier Score Possible
Rating Factor {e-3) Score
A. Population within 1,000 feet of site 3 4 12 12
B. Distance to nearest well . i 19 10 3
C. Land use/zoning within 1 mile radius 3 3 9 9
D. Distance to reservation boundary . 3 6 18 18
E. Critical envirorments within 1 mile radius of site 2 10 20 30
F. Water quality of nearest surface water body 1 6 6 18
6. Ground water use of uppermost aquifer e 9 18 a7
H. quulation‘served by surface water supply e 6 e 18
within 3 wiles downstream of site
L. Population served by ground-water supply 3 6 18 18
within 3 miles of site
Subtotals 111 1690
Receptors subscore (108 x factor score subtotal/maximum score subtotal) 62

11. WASTE CHARACTERISTICS

R. Select the factor score based on the estimated quantity, the degree of hazard, and the confidence level of

the information.

{. Waste quantity (i=small, 2=wedium, 3=large) 1
2. Confidence level (1=confirmed, 2=suspected) c
3. Hazard rating (1=low, P=wedium, 3=high) h

Factor Subscore A (from 20 to 180 based on factor score matrix) 109

B. Apply persistence factor
Factor Subscore A x Persistence Factor = Subscore B

100 X 0.60 s )

C. Appl sical state multiplier
MYB x Physical Statg Multiplier = Waste Characteristics Subscore

o X 1.0 = .

H-29
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Page 2 of 2

111, PATHWAYS '

A If there is evidence of wigration of hazardous contaminants, assign saxisus factor subscore of 100 points for
direct evidence or 88 points for indirect evidence. If direct evidence exists them proceed to C. If no evidence
or indirect evidence exists, proceed to B. .

B. Rate the migration potential for 3 potential pathways: surface water migration, flooding, and ground-water
migration. g‘.ieleq:t he highest ral:iggt and proged tzsc. qravio, "

Factor Multi- Factor Maximum
Rating Factor Rating plier Score Possible
(-3 Score

1. Surface Water Migration

Distance to nearest surface water 3 8 24 24

Net precipitation 3 b 18 18

Surface. perasabilit 18 & B

ace ili

Rainfall intensity y 3 8 24 24

, Subtotals o8 108

Subscore (108 x factor score subtotal/maximum score subtotal) [L]

2. Flooding 1 1 1 3

Subscore (109 x factor score/3) k]

3. Ground-water migration

h to ground water 4 8 16 eh

So11 perasabi ity : &8 &

Subsurface flmy. ] ] 24
Direct access to ground water 0 8 0 24 ‘
Subtotals - 114 1
Subscore (100 x factor score subtotal/maximum score subtotal) M ‘

C. Highest pathway subscore. i
Enr:rthzmymtsubsconvalufrolﬂ. B-1, B-2 or B-3 above.
Pattways Subscore ]
EREREERERER

IV. WASTE MANRGEMENT PRACTICES
A Average the three subscores for receptors, waste dunctcrésties, and pathways.

ors
Haste Characteristics )
Pathways L]
Total 216 divided by 3 = 72 Oross total score
B. Apply factor for waste containment from waste n:!-nt practices.
Gross total score x waste management practices factor = final score

T ) 1.00 = \ 7\

H-30
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APPENDIX I
GLOSSARY OF TERMINOLOGY AND ABBREVIATIONS
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APPENDIX I

GLOSSARY OF TERMINOLOGY AND ABBREVIATIONS
aa: A type of lava flow having a rough, fragmental surface, consisting
of clinkers and scoria.
ABG: Air Base Group
ABW: Air Base Wing
ACFT MAINT: Aircraft Maintenance.
AF: Air Force.
AFB: Air Force Base.
AFESC: Air Force Engineering and Services Center.
AFSCF: Air Force Satellite Control Facility.
AFFF: Aqueous Film Forming Foam, a fire extinquishing agent.
AFR: Air Force Regulation.
AFS: Air Force Station
Ag: Chemical symbol for silver.
AGE: BAerospace Ground Equipment.
Al: Chemical symbol for aluminum.
ALLUVIUM: Materials eroded, transported and deposited by streams.
ALLUVIAL FAN: A fan-shaped deposit formed by a stream either where it
issues from a narrow mountain valley into a plain or broad valley, or
where a tributary stream joins a main stream.

ANDESITE: A dark colored, fine-grained igneous rock frequently con-
taining conspicuous crystals.

ANTICLINE: A fold in which layered strata are inclined down and away
from the axes.

ARTESIAN: Ground water contained under hydrostatic pressure.

AQUICLUDE: Poorly permeable formation that impedes ground-water move-
ment and does not yield to a well or spring.
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b
b
?g{ AQUIFER: A geologic formation, group of formations, or part of a forma-
o tion that is capable of yielding water to a well or spring.
AQUITARD: A geologic unit which impedes ground-water flow.
'i:: AROMATIC: Description of organic chemical compounds in which the carbon
.iq atoms are arranged into a ring with special electron stability asso-
NN ciated. Aromatic compounds are often more reactive than non-aromatics.
i AVGAS: Aviation Gasoline.
o~
ﬁ{ Ba: Chemical symbol for barium.
.-
BASALT: A dark commonly extrusive (or locally intrusive, as dikes),
fine-grained igneous rock.
$‘} BES: Bioenvironmental Engineering Services.
Ei: BIOACCUMULATE: Tendency of elements or compounds to accumulate or build
e up in the tissues of living organisms when they are exposed to these
). elements in their environments, e.g., heavy metals.
-"_ /
it: BIODEGRADABLE: The characteristic of a substance to be broken down from
"y complex to simple compounds by microorganisms.
oy BOWSER: A portable tank, usually under 200 gallons in capacity.
- BX: Base Exchange.
i
3:% CaCO3= Chemical symbol for calcium carbonate.
- CALDERA: A large, basin-shaped volcanic depression in the earth's
surface, usually circular. .
~ N
.‘I 4
u:. CAMS: Consolidated Aircraft Maintenance Squadron.
:i: Cd: Chemical symbol for cadmium.
. -
! - CE: Civil Engineering.
_iji CERCLA: Comprehensive Environmental Response, Compensation and Liabili-
l;' ty Act.
iif CES: Civil Engineering Squadron.
. CIRCA: About; used to indicate an approximate date.
{ﬁw CLINKER: A rough, jagged pyroclastic fragment, (such as "aa")

- resembling the clinker or slag of a furnace; usually smaller than 15 cm
. N in diameter.

: CLOSURE: The completion of a set of rigidly defined functions for a
: hazardous waste facility no longer in operation,
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CMS: Component Maintenance Squadron.
CN: Chemical symbol for cyanide.

COD: Chemical Oxygen Demand, a measure of the amount of oxygen required
to oxidize organic and oxidizable inorganic compounds in water.

COE: Corps of Engineers.

COLLUVIUM: Sediments that have moved down slope primarily under the
influence of gravity or as periodic, unchannelized flow. It frequently
includes large boulders or other fragments which contrast this material
to alluvium, material deposited by channelized flow which results in
some degree of sorting according to particle size.

CONFINED AQUIFER: An aquifer bounded above and below by impermeable
strata or by geologic units of distinctly lower permeability than that
of the aquifer itself.

CONFINING UNIT: An aquitard or other poorly permeable layer which
restricts the movement of ground water.

CONTAMINATION: The degradation of natural water quality to the extent
that its usefulness is impaired; there is no implication of any specific
limits since the degree of permissible contamination depends upon the
intended end use or uses of the water. '

Cr: Chemical symbol for chromium.

Cu: Chemical symbol for copper.
DBCP: Abbreviation for Dibromochloropropane.
DET: Detachment.

2,4-D: Abbreviation for 2,4-dichlorophenoxyacetic acid, a common weed
killer and defoliant.

DIBROMOCHLOROPROPANE: A soil fumigant.
DIP: The angle at which a stratum is inclined from the horizontal.

DISPOSAL FACILITY: A facility or part of a facility at which hazardous
waste is intentionally placed into or on land or water, and at which
waste will remain after closure,

DISPOSAL OF HAZARDOUS WASTE: The discharge, deposit, injection, dump-
ing, spilling, or placing of any hazardous waste into or on land or
water so that such waste or any constituent thereof may enter the envi-
ronment or be emitted into the air or discharged into any waters, in-
cluding ground water.

DOD: Department of Defense.
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DOWNGRADIENT: In the direction of decreasing hydraulic static head; the
direction in which dround water flows.

DPDO: Defense Property Disposal Office, previously included Redistri-
bution and Marketing (R&M) and Salvage.

DUMP: An uncovered land disposal site where solid and/or liquid wastes
are deposited with little or no regard for pollution control or aesthe-
tics; dumps are susceptible to open burning and are exposed to the
elements, disease vectors and scavengers.

EDB: Abbreviation for ethylene dibromide.

EFFLUENT: A liquid waste discharge from a manufacturing or treatment
process, in its natural state, or partially or completely treated, that
discharges into the environment.

EP: Extraction Procedure, the EPA's standard laboratory procedure for
leachate generation.

EPA: U.S. Environmental Protection Agency.
EPHEMERAL: Short-lived or temporary.

EPHEMERAL AQUIFER: A water-bearing zone typically located near the
surface which normally contains water seasonally.

EROSION: The wearing away of land surface by wind, water, or chemical
processes,

ES: . Engineering-Science, 1Inc.

ETHYLENE DIBROMIDE: Agent for removing lead from gasoline; used in past
as grain and fruit fumigant; general solvent.

FAA: Federal Aviation Administration.

FACILITY: Any land and appurtenances thereon and thereto used for the
treatment, storage and/or disposal of hazardous wastes.

FAULT: A fracture in rock along which the adjacent rock surfaces are
differentially displaced.

Fe: Chemical symbol for iron.

PIRE CONTROL FACILITY: Military term used in reference to antiaircraft
fire control operations.

FLOOD PLAIN: The lowland and relatively flat areas adjoining inland and
coastal areas of the mainland and off-shore islands, including, at a
minimum, areas subject to a one percent or greater chance of flooding in
any given year.
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r: FLOW PATH: The direction or movement of ground water as governed prin-
o cipally by the hydraulic gradient.
Wt
ey FMS: PField Maintenance Squadron.
- .\
‘}: FPTA: Fire Protection Training Area.
N GC/MS: Gas chromatograph/mass spectrophotometer, a laboratory procedure
\J for identifying unknown organic compounds.
)
N GROUND WATER: Water beneath the land surface in the saturated zone that
>~ is under atmospheric or artesian pressure,
o
~ GROUND WATER RESERVOIR: The earth materials and the intervening open
< spaces that contain ground water.
Y
\Q HALOGEN: The class of chemical elements including fluorine, chlorine,
I bromine, and iodine.
: HARDFILL: Disposal sites receiving construction debris, wood, miscel-
v laneous spoil material.
.
"y HARM: Hazard Assessment Rating Methodology.
g
5;- HANG: Hawaii Air National Guard.
. HARNG: Hawaii Army National Guard. f
ﬁ: *HAZARDOUS SUBSTANCE: Under CERCLA, the definition of hazardous sub-
. stance includes: 3
> |
'j' 1. All substances regulated under Paragraphs 311 and 307 of the |
q Clean Water Act (except oil);
o
W
:: 2. All substances regulated under Paragraph 3001 of the Solid Waste
':\ Disposal Act;
~
L'}
2
® 3. All substances regulated under Paragraph 112 of the Clean Air
'.; Act;
-.':'
. 4, All substances which the Administrator of EPA has acted against
.t under Paragraph 7 of the Toxic Substance Control Act;
'.f S, Additional substances designated under Paragraph 102 of the
X Superfund bill.
~
\:,'
\..‘
R
\:.'
~ .
, *For purposes of this Phase I IRP report hazardous substances and hazar-
- dous wastes are considered synonymous.
~7
e
:I
e
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*HAZARDOUS WASTE: As defined in RCRA, a solid waste, or combination of
solid wastes, which because of its quantity, concentration, or physical,
chemical or infectious characteristics may cause or significantly con-
tribute to an increase in mortality or an increase in serious, irrever-
sible, or incapacitating reversible illness; or pose a substantial
present or potential hazard to human health or the environment when
improperly treated, stored, transported, or disposed of, or otherwise
managed.,

HAZARDOUS WASTE GENERATION: The act or process of producing a hazardous
waste,

HEAVY METALS: Metallic elements, including the transition series, which
include many elements required for plant and animal nutrition in trace
concentrations but which become toxic at higher concentrations,

Hg: Chemical symbol for mercury.
HQ: Headquarters.
HWMF: Hazardous Waste Management Facility.

HYDROCARBONS: Organic chemical compounds composed of hydrogen and
carbon atoms chemically bonded. Hydrocarbons may be straight chain,
cyclic, branched chain, aromatic, or polycyclic, depending upon arrange-
ment of carbon atoms. Halogenated hydrocarbons are hydrocarbons in
which one or more hydrogen atoms has been replaced by a halogen atom.

INCOMPATIBLE WASTE: A waste unsuitable for commingling with another
waste or material because the commingling might result in generation of
extreme heat or pressure, explosion or violent reaction, fire, formation
of substances which are shock sensitive, friction sensitive, or other-
wise have the potential for reacting violently, formation of toxic
dusts, mists, fumes, and gases, volatilization of ignitable or toxic
chemicals due to heat generation in such a manner that the likelihood of
contamination of ground water or escape of the substance into the envi-
ronment is increased, any other reaction which might result in not
meeting the air, human health, and environmental standards (CFR 264.17
and 265.17).

INFILTRATION: The movement of water through the soil surface into the
ground.

IRP: Installation Restoration Program.
IS: 1Island.
ISOPACH: Graphic presentation of geologic data, including lines of

equal unit thickness that may be based on confirmed (drill hole) data or
indirect geophysical measurement.

*For purposes of this Phase I IRP report hazardous substances and hazar-
dous wastes are considered synonymous.
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JP-4: Jet Propulsion Fuel Number Four, military jet fuel.
LEACHATE: A solution resulting from the separation or dissolving of
soluble or particulate constituents from solid waste or other man-placed

medium by percolation of water.

LEACHING: The process by which soluble materials in the soil, such as
nutrients, pesticide chemicals or contaminants, are washed into a lower
layer of soil or are dissolved and carried away by water.

LENTICULAR: A bed or rock stratum or body that is lens-shaped.

LINER: A continous layer of natural or man-made materials beneath or on
the sides of a surface impoundment, landfill, or landfill cell which
restricts the downward or lateral escape of hazardous waste, hazardous
waste constituents or leachate.

LITHOLOGY: The description of the physical character of a rock.

LOESS: An essentially unconsolidated unstratified calcareous silt;
commonly homogeneous, permeable and buff to gray in color.

LOX: Liquid oxygen.

LYSIMETER: A vacuum operated sampling device used for extracting pore
water samples at various depths within the unsaturated zone.

MAC: Military Airlift Command.
METALS: See "Heavy Metals".
MGD: Million gallons per day.
MOA: Military Operating Area.

MOGAS: Motor gasoline.

‘Mn: Chemical symbol for manganese.

MODIFIED MERCALLI INTENSITY: A number describing the effects of an
earthquake on man, structures and the earth's surface. A Modified
Mercalli Intensity of I is not felt. An intensity of VI is felt indoors
and outdoors and for an intensity of VII it becomes difficult for a man
to remain standing. Intensities of IX to XII involve increasing levels
of destruction with destruction being nearly total at an intensity of
XII.

MONITORING WELL: A well used to measure ground-water levels and to
obtain samples.

MOTU: 1Island.

MSL: Mean Sea Level.

LA S e A A UM A MOATAR SN SR R SR K K SR NS |




LS

N

4

7
YXax

g

o

2

A

o)

F A
TR R

Ty
[
3

[
-

| 4

o""

v,
XN

455

MWR: Morale, Welfare and Recreation.

NCO: Non-commissioned Officer.
NCOIC: Non-commissioned Officer In-Charge.

NET PRECIPITATION: The amount of annual precipitation minus annual
evaporation.

NGVD: National Geodetic Vertical Datum of 1929.

Ni: Chemical symbol for nickel.

NOAA: National Oceanic and Atmospheric Administration.

NPDES: National Pollutant Discharge Elimination System.
OEHL: Occupational and Environmental Health Laboratory.
0IC: Officer-In-Charge.

OMS: Organizational Maintenance Squadron.

ORGANIC: Being, containing or relating to carbon compounds, especially
in which hydrogen is attached to carbon.

0SI: Office of Special Investigations.
0&G: Symbols for oil and grease.
PACAF: Pacific Air Forces.

PAHOEHOE: A type of lava flow having a smooth, glassy, billowy or
undulating surface.

Pb: Chemical symbol for lead.

PCB: Polychlorinated biphenyl; liquids used as a dielectric in elec-
trical equipment.

PD-680: Stoddard solvent, dry cleaning solvent.

PERCHED WATER TABLE: A water table above a relatively impermeable zone
underlain by unsaturated rocks of sufficient permeability to allow
ground-water movement.

PERCOLATION: Movement of moisture by gravity or hydrostatic pressure
through interstices of unsaturated rock or soil.

PERMEABILITY: The capacity of a porous rock, soil or sediment for
transmitting a fluid without damage to the structure of the medium.

I-8
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PERSISTENCE: As applied to chemicals, those which are very stable and
remain in the environment in their original form for an extended period
of time.

PESTICIDE: An agent used to destroy pests. Pesticides include such
specialty groups as herbicides, fungicides, insecticides, etc.

PH: Negative logarithm of hydrogen ion concentration with the range 1 to
7 as acidic and 7 to 14 as basic.

PL: Public Law.
PMRF: Pacific Missle Range Facility (Navy).
POL: Petroleum, Oils and Lubricants.

POLLUTANT: Any introduced gas, liquid or solid that makes a resource
unfit for a specific purpose.

POLYCYCLIC COMPOUND: All compounds in which carbon atoms are arranged
into two or more rings, usually aromatic in nature.

POTENTIALLY ACTIVE FAULT: A fault along which movement has occurred
within the last 25-million years.

POTENTIOMETRIC SURFACE: The imaginery surface to which water in an
artesian aquifer would rise in tightly screened wells penetrating it.

PPB: Parts per billion by weight.
PPM: Parts per million by weight.
PRECIPITATION: Rainfall and Snowfall.
PT: Point.

QAE: Quality Assurance Evaluator.

QUATERNARY MATERIALS: The second period of the Cenozoic geologic era,
following the Tertiary, and including the last 2-3 million years.

RCRA: Resource Conservation and Recovery Act.

RECEPTORS: The potential impact group or resource for a waste contami-
nation source.

RECHARGE AREA: A surface area in which surface water or precipitation
percolates through the unsaturated zone and eventually reaches the zone
of saturation. Recharge areas may be natural or manmade.

RECHARGE: The addition of water to the ground-water system by natural
or artificial processes.

RECON: Reconnaissance.

I-9
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I?¢: RIPARIAN: Living or located on a riverbank.
A
it : RM: Resource Management.

fi? SANITARY LANDFILL: A land disposal site using an engineered method of
,J{Q disposing solid wastes on land in a way that minimizes environmental
e hazards.
(;) SAPROLITE: A residual soil retaining the physical appearance or former
{2; structure of the parent rock.
;%;ﬁ SATURATED ZONE: That part of the earth's crust in which all voids are
> filled with water.
‘ 1‘:’{
] < ¥y

: SAX'S TOXICITY: A rating method for evaluating the toxicity of chemical

) ~ materials as presented in a handbook by Sax.

o

e
L) $j SCS: U.S. Department of Agriculture Soil Conservation Service.

Y

4 'h‘
_f ¥ SEISMICITY: Pertaining to earthquakes or earth vibrations.

o, SLUDGE: The solid residue resulting from a manufacturing or wastewater
{{&: treatment process which also produces a liquid stream. Also, the
'S5 residue which accumulates in fuel tanks.
CNa

{{# SOLID WASTE: Any garbage, refuse, or sludge from a waste treatment
. plant, water supply treatment, or air pollution control facility and
ru other discarded material, including solid, liquid, semi-solid, or con-
wﬂfL tained gaseous material resulting from industrial, commercial, mining,
-5;% or agricultural operations and from community activities, but does not
=5 include solid or dissolved materials in domestic sewage; solid or dis-
bl solved materials in irrigation return flows; industrial discharges which
W, are point source subject to permits under Section 402 of the Federal
2 Water Pollution Control Act, as amended (86 USC 880); or source, special
n“i nuclear, or by-product material as defined by the Atomic Energy Act of
1':-" 1 954 (68 USC 923) .
¢'-:

;2: SP: Spill area.
F(ff SPILL: Any unplanned release or discharge of a hazardous waste onto or
{} into the air, land, or water.
R
P\ }\
ﬂ}" STORAGE OF HAZARDOUS WASTE: Containment, either on a temporary basis or
%‘3 for a longer period, in such a manner as not to constitute disposal of

4 such hazardous waste.
e
:}:: STP: Sewage Treatment Plant.
L7 .
b STS: Satellite Tracking Station.

.

0 TCE: Trichloroethylene, a solvent and suspected carcinogen.

TAC: Tactical Air Command
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2,4,5-T: Abbreviation for 2,4,5-trichlorophenoxyacetic acid, a common
herbicide.

TDS: Total Dissolved Solids.
TOC: Total Organic Carbon. -

TOXICITY: The ability of a material to produce injury or disease upon
exposure, ingestion, inhalation, or assimilation by a living organism.

TRANSMISSIVITY: The rate at which water is transmitted through a unit
width of aquifer under a unit hydraulic gradient.

TREATMENT OF HAZARDOUS WASTE: Any method, technique, or process includ-
ing neutralization designed to change the physical, chemical, or bio-
logical character or composition of any hazardous waste so as to neutra-
lize the waste or so as to render the waste nonhazardous,

1,2,3-TRICHLOROPROPANE: Paint and varnish remover, solvent, degreasing
agent.

TSD: Treatment, storage or disposal.

UNCONFORMITY: A substantial break or gap in the geologic record, usual-
ly the result of a prolonged erosional period prior to the deposition of
the succeeding layer in the stratigraphic column. It may be recognized

by the fact that an overlying stratum does not correspond to the next or
following age in geologic history.

UPGRADIENT: In the direction of increasing hydraulic static head; the
direction opposite to the prevailing flow of groundwater.

USAF: United States Air Force.

USAFSS: United States Air Force Security Service.

USDA: United States Department of Agriculture.

USFWS: United States Fish and Wildlife Service.

USGS: United States Geological Survey.

USMC: United States Marine Corps.

USN: United States Navy.

VESICULAR: Refers to the texture of a rock, especially lava, which may
have abundant cavities of variable shape and size formed by the entrap-

ment of expanding gas during the solidification of the material.

WATER TABLE: Surface of a body of unconfined ground water at which the
pressure is equal to that of the atmosphere.
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WSMC: Western Space and Missile Center.
WWTP: Wastewater Treatment Plant.

Zn: Chemical symbol for zinc.
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APPENDIX K
INDEX OF SITES
WITH POTENTIAL FOR ENVIRONMENTAL CONTAMINATION

Site

References (Page Numbers)

Bellows AFS
Landfill
World War II Shop Area/
Septic Tank System

Kaena Pt. STS

Power Plant Site - Tank
Leak and Rinsewater

Waikakalaua POL

Entire Site - Sludge and
Fuel Disposal

Kipapa POL

Sludge Disposal and Pipe
Leak Area

i POL Pipeline

Leak No. 1

n ol 2n e

Leak No. 2

Leak No. 3

Leak No. 4

Leak No. 5

Leak No. 6

4' 5' 6' 4-181
5-2' 6-1’ 6-3,

4’ 5, 6,
5-2, 6-6

4-19'

4' 5' 6’ 4-14'
5-2, 5-3, 6-6

4' 5' 6, 4—10'
5-3’ 6-2' 6-3'

4, 5' 6' 4-12'
5-2, 5‘3, 6-2'

4' 5, 6, 4-15'
5-2' 5-4’ 6-2'

4' 5’ 6' 4-151
5-2' 5‘5' 6-2,

4' 5’ 6' 4‘15,
5-2' 5-4’ 6-2'

4' 5' Gp 4-151
5‘2' 5-5' 6-2'

4' Sp 6' 4-15'
5-2’ 5-4' 6‘2,

4' 5' 6, 4‘151
5-2' 5-5' 6-2'

4-22,
6-4'

4-24'
6-6

5-1,

4-22, 4-24, 5-1

4-19, 4-22, 4-24

4-22, 4-24,
6-4, 6-6

5-2

4-15'
6-3’

4-22, 4-24’
6-4, 6-6

4-17,
6_3'

4-22, 4-24,
6-4' 6-6

4-17, 4-22, 4-24,
6-3, 6-4, 6-6

4-17, 4-22' 4-24'
6‘3’ 6-4' 6-6

4-17, 4-22, 4-24,
6~-3, 6-4, 6-6

4-17; 4-22' 4-24'
6-3' 6-4' 6-6

4-17,
6-3,

4-22, 4-24,
6-4' 6-6
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APPENDIX K {(Continued)
INDEX OF SITES
WITH POTENTIAL FOR ENVIRONMENTAL CONTAMINATION

Site References (Page Numbers)

Leak NO. 7 4' 5' 6' 4-15, 4-17, 4-22' 4-24,
5-2' 5-3’ 6-2’ 6-3’ 6-4, 6"'6

Leak NO- 8 4' 5’ 6’ 4-15’ 4-17’ 4‘22' 4-24'
5-2, 5-5, 6-2, 6-3, 6-4, 6-6

Ioeak No. 9 4' 5' 6, 4-15' 4-17' 4-22' 4-24'
5-2, 5-4] 6"2' 6"3’ 6-4' 6-6

Leak NO. 10 4' S' 6' 4-15' 4-17, 4-22' 4-24’
5-2, 5-3, 6-2, 6-3, 6-4, 6-6
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